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AUTHOR’S PREFACE. 


ANTHROPOLoay, of all brandies of natural scion co, was tlie 
last to bo (lovolop(‘(l; novcrtlicloss it is oiu' wliioli now lays 
claim to hold the first place iu tlio attention of tlie scientific 
world. For fifteen years this science, wliosc^ tiilo even was 
' not settled* had but few adherents. Since 17 lb, the da,te at 
‘wliicli if) was inaugurated by HntTo^i, there have been, in 
every generation, a certain nidnber of learned men who 
have, directed their attention to it, and among these liavo 
Fgured many distinguished anatomists and naturalists. But 
these men, devoted to studies wlioso utility was not as yet 
appreciated, fonnod, as *it were, a staff without an army, 
and if they had a. few select reaflers we may sjiy tliey 

had not the public at large. 

A new era manifested itself in 18o9, in consequence ot 
the foundation of the Societed^Autliropologio do Paris. The 
Ethnological Societies of Paris, and of London and Now 
York, which had preceded it, had not been able to extend 
their influence beyond a very limited area ; some valuable 
works had heen published, but the nnijority of tlie members 
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rornaincd indifferent. When, in 1848, the Societe Ethno- 
logiquo de Pnris ceased to hold its meetings, no notice was 
taken of it; and when, eleven years later, some of its 
members resolved to found a society for the special study 
of iVIan, and of the races of mankind, it was vdth difficulty, 
after six months of parleying, that nineteen of tlie pro- 
moters could be brought together, of whom many were 
only members in name. 

This new scjciety, founded witli so mucli difficulty, 
obtained, however, rapid and unexpected success. Enlarg- 
ing all at once tlie programme of ethnology, by gi*onping 
around the study of the human races the medical sciences, 
comparative anatomy, and zoology, prehistoric arcliieology, 
paleontology, linguistics, and history, and designating under 
the title Anthropology the science whosci domain was thus 
largely extended, the new society o])encd its portals to all 
those who cultivated these numerous branches of human' 
knowledge. 

Ethnology had remained, up to this period, a speciality 
prosecuted but by few; anthropology, on the conti'ary, 
addressed itself to learned men of every class. It 5ittra cted tO 
it physicians, naturalists, arclneologists, linguistics, happy to 
be able, each in his sphere, to lend his aid; and soon these 
valuable auxiliaries manifested their desire to become pro- 
licient by an assiduous dev(.)tion to its study. To the rapid 
accession of learned men to its ranks, and of otluTs who 
became interested in it, are we to attribute the rapid diffusion 
of anthropological knowledge. 

This movement, 'which had its origin in France, rapidly 
extended to other countries. On all sides anthropological 
societies sprang up, which were founded on the same basis 
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and worked on the same general plan. Anthropological 
conferences were organised, and in the greater number of 
general meetings for the advancenieiit of science, anthro- 
pology has now its section the same as other sciences. 
These conferences have been remarkable from the number 
of members who liave taken an active part in them, and from 
the still larger number of their adherents. Tlie latter are 
no longer to be computed by hundreds but by thousands. 
For e.wnple, the only society of anthropology in Faris has 
now on its roll upwxirds of four hundred native members, 
while the members comprising the two Fiiiglish societies is 
nearly double tliat number. Mdiere is now a largo and 
distinguished body of persons who fully esiimato the 
importance of the science, avIio approve its objects, a,nd who 
naturally interest tliomselvos in them. This is the happy 
outgrowth of the extension of tlio gcmeral scheme of 
* anthropology. Other results, still more fortunate, have 
'been b?X)Ught about. Works hav(\ become multiplied in 
proportion to. the number of Avhn*kcrs. Many cjiu^stions of 
altogether a novel character have arisen; many others liav(' 
changed theii’ aspects; all have been elucidated by constant 
and patient research. Innumerable facts have ])eeu observed, 
discussed, verified; and in tlie brifd period of sixteen 
years greater progress and more important disc^overies havo 
been made in anthropology than at any period since its 
foundation. 

But the rajjidity with which tlie development of anthro- 
pology is proceeding is a source of (ionsiderable dilliculty to 
those who are desirous of studying this science. No one 
can pretend to become conversant with all the subjects of 
general knowledge wliicli it lays under contribution; to 



viii 


PREFACE. 


master them with the depth and precision which imply a 
thorough acquaintance with tliem, he must abandon the 
idea of becoming a i:>Grfect anthropologist. Division of 
labour is more necessary licrc than anywliere else. *Tn this 
vast domain each one pitches his tent in the spot where his 
sp(H;ial tastes^ Ids })ec*uliar bias, and his particular know- 
ledge invite him. Jbit in order that tlieso researches, sc 
multiform, may not run the risk of becoming discursive, 
and may Ijo directed to one and the same end, it is necessary 
that all hibourors in the work slioi^d early become ac- 
quainted with the general principles of anthropology, with 
its tenets, and with tlio wheh^ of the facts which it lias 
established. This want has been sensibly felt for some 
years. From all sides a demand has sprung up for an 
elementary ti'eatise on anthrop(dogy — a systematic n'sitmn 
where questions might be studied which are the subject of 
discussion in our societies or treatinl of in original papers > 
a work, in short, which should be at the same time a guide 
for students and a manual cf reference for others. Sneh a 
work has not appeared up to the present timc'. The 
remarkable Le9ons sur Fllommc,^^ by (Jarl Vogt, embraqr^d 
only the subject in a general way : tlu'y were published, 
moreover, twelve years since, and do not give the latest 
information on the science. The excellent little treatise of 
Omalius d^Halloy, Sur les Races Humaines,^^ is purely 
ethnological ; it embraces only one special part of anthro- 
pology, and does not supply the want to which we refer. 

An important gap had to be tilled up. The founders of 
the Bibliotheque des Sciences Contemporaines have felt it 
incumbent upon them to step in, and have confided to 
Dr, Topiiiard the difticult task of elucidating, iii a single 
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volume, a seieiico o£ vast diinonsions in process of rapid de- 
velopment, and one which liitberto has not received sufficient 
attention. More tliaii one had shrunk from attempting it. 
An individual devoting himself to original research, and 
engaged in duties to which lie is anxious to give his 
undivided attention, is generally little disposed to employ 
his time in writing a work of a ])opiilar character. Jiut 
M. Topinard is one who is thoroughly C(pial to the task. 
All appg^il was made to his ardent love for anthropology, 
which appeal has noi; heen made in vain. He has been 
most unwearied in his efforts, and has brought his work 
to a successful issue. He has rendered signal service to 
anthropology, for which, on behalf of the friends of the 
science, I cordially thank him. 


PAUL HROCA. 




TRAT^SLATOR’S PREFACE. 


WiriLST endeavouring laitlifiilly to oxeciitc the task of 
clotliing in English gnrlj JJr. 'Fopinanhs work on Anthro- 
pology, the translator wislu‘s it to he understood that ho 
• does not neccssjirily endorsci all tln^ views of its talented 
author. Himself a ]nipil of ihe illustrious iViehard, ho early 
heeamo acqura’nt(Ml with that gn'at naln^s argunients in 
^favour of Monogenisni, so forcibly a-dvanc(ul in Ids work 
j|0sea’'ches into the Physical History of Mankind.^^ Sub- 
sequent Uioiightful study has only timded to (Kudirni him in 
the trutli of tln.se arguments^ and in an entire belief in tin? 
authenticity of the .Mosaic Ihicords, Avhich no sophistry on 
the part of the advocat(‘s of Polygeuism has been able to 
shake. One or two matters of detail contained in tlie 
original have been omitted, with a view to niiider the work 
nioro acceptable to the general reader, fnjin whom, as well 
as from the professioiiul reader, indulgence is cnived for 
many conscious defects in the translation. 


November 20 , 1877 . 


ROBEKT T. H. BARIT.EY. 
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fXTKODTJCTlON'. 

DEFINITION OF ANTHUOr<)LOGy GENERAL OUTLINE OF THE SUR.IEOT — 

ITS RELATIONS TO MEDICINE AND ETHNOI.OGY ITS AI’PLICATIONS 

HISTORY PLAN OF THE WORK — ZOOLOGlCAIj CLASSIFICATION. 

-The woviX Anthropohfiftf i.s of aiiciont daU*, .‘ind lias alw'ays 
the study of^]SIaii ; ori.^inalIy, of ]Mari moral, and, later on, of Man 
physical. At the ])r(‘S(‘iit time it e.ompr(di(‘iids both. W(^ may 
illmust sai’' tliat Aristotle was the originator of it. lie termed 
AntJiropol(jfji'<is who earri(;d on^dissmtations ii])ou Man. The 
word is found for the lirst time, in tlK', title, of a work of Magnus 
lIuudT, in 1501., It i.s fre(piently to be imd with Hub.se([uently as 
syiftnymous with ‘‘a de.seription <jf the soul,” or of ‘‘a description 
of the body and soul, and of tin? laws which govern tiun’r union.” 
[n 1772, Diderot and D’Alembert delinod it as ‘‘a treatise oji 
Man.” In 1778, Kant wrote a work on psychology, entitled “An 
Kssay on Anthropology.” lUumenbacli takes it in tin*, acc(‘.ptation 
we give it at the jire.sent day. In 1838, Serres a.ssume*!, at tin? 
Aluseum, the title of I’rofessor of Anthropology, or of tin'. Natural 
History of Alan; and AI. Kd wards, in 1839, d(}fine,d it as tho 
knowledge of Alan in his physical and moral relations. ll(‘,ro and 
there, however, we find it more or less misinterpretiid. Physicians 
liave published, under this title, en(;ycloi>uidias embracing at the. 
same time !inatoniy, physiology, pathology, and liygiene. A 
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cliaptor in Pr()f(‘fiRor KaiT Schmidt’s “Loll res Anthropologiquos/' 
written in 18“)^^, is entitled “The Antliropology of the N*eAV Testa- 
ment, or Jesns Christ.” Three years ago an author in the “ Itevne 
<l(;s deux Mondes ” employed it as a synonym for tin* “ Iieprodiiction 
of the human tigare on Grecian vases.” Eut suzh dilferenct's of 
signification are no longer allowahle. The word has a meaning, 
stamped u])on it l\y the whole of Europe, which cannot he ignored ; 
it designates a schmee as well recognised and as definite as chemistry, 
astronomy, or social economy. 


Definition, 

Anthropology is the branch of natural history which treats of 
Man and of tlu^ races of ^lan. It may be sunnued up in the 
following definitions : 

“ Anthropology is a science wdiich has for its object the study 
of the human race, consider(*d as a whole, in its separate individu 
ality, and in its relations with th(‘. r(‘st of natun^.” — Broca. 

“ Anthro]iology is a scienci* pure and concn^le, having for its 
aim the thorough knm^dedge of the human group, considered : 
(1) In each of the four typiord. divisions — as to variety, race, species 
— compared with each other, and in relation to their respective ex- 
ternal conditions. (2) In its ensembley and in its relations with the 
rest of the animal world.” — Berfllhm. 

“ Anthropidogy is the natural history of Man, considered mono- 
graphieally, as a zoologist studying an animal would understand 
it .” — Dc Quatrefafies. 

Such is an outline of the subject for our consideration. It com- 
prehends all the points of view from whicli the enlightened 
naturalist would look, who desired to give a complete history of any 
animal, and of its settled varieties, lie examines (1) Its external 
form, and its internal organs after death. (2) The functions of 
these organs during life, lie notes how the heart beats, the lungs 
respire, the brain thinks. lie ascertains whether the animal is a 
biped or a quadruped ; how its functions of reproduction are per^ 
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foniK'd, wluit arc* Uk* by wliicli it is ^ovornc'd, what tlio 

(diaractov of its footl, what its habits, its instincts, its passions. 

(3) Its particular nnuh* of associatiiiijj wilhtliost' of its own specie's, 
such as tjie w;iud('ring life of the diipLjo of Australia, and the bison 
of Ann'riea, or llio sedi'iilary life of the' b(*aAa*r and the ant. 

(4) Us method of eoave'vinn' its moaning to a distance by more or 
li'ss artienlate sounds, as by the ra])id friction of the, Aving-eoveu's, 
or Ijy the simple' vilirations of the larynx, (h) Us migrations, 
whetJier Amluntary or forced, ]><‘viodical or s])()ntam*ous, owing to 
the pursuit of an en(*my, or in consequence of a. Hood, or from 
change, of climate', (ti) Us numerous records. vVrc.hieology imh'ed 
give's us an insight into the halhts of animals in bygone' time*s, 
the*ir migrations, tlie perioel .at A\djie*h they became. dome'stieait(,*el by 
Man, and tlee)se', spe'cie's Avhie'h have* be'e-eemc e'xtinct. 

Tlie'. naturalist, in this Avay, is enableel te) give some', sort e)f 
(h'Scriiition of e'ach group, anel of each e)f its divisions, and t,e) dis- 
tinguish them from those* to Avln’cli the'V are' the* niost. e‘le)se]y allie'el. 
Tile’ll, by synthesis, lie', e'stablishe's tlnur re‘s[)e‘e'.tiv'e' peesitioii in tlie' 
classilie-ai iem e,# animateel be*ings, anel tlie* family, ge*niis, spe'ede's, e)r 
A';]ri<‘ty to whie-li the’y be*]ong. Having maeh'. Iiimse'lf ae*ejuainte'e|. 
with tli^' re'aitiems Avhich his e»bje'e‘t of stuel\^ be'ars to the* re’st e>f the 
animal kingelom, he- proe-e-cds te» cnte'i’ upein tlu'. highe*r ])aili e)f 
philoseU)hi«al inqAiiry. 


rrmfnnnrne, 

ddie course' Avliie-h. the* anthrf)pe)le)gist takes is equally e-h'ai*ly ele- 
liiie'fl. Jlis aims are*, the* same*, liis me*tlie)el of ])roe*/‘.eieling is iele*ntieial. 
His subje-ct is a twofedel enie*. : (1) Man cenisieh're'el in his ejnsc/z/Wc, 
so far as the* group tee which he behengs elihcrs from, or is anahegems 
to, contiguous groiqis iii the, class of mammalia witli wbiedi be* is in 
ne*arest re*lation. (ll) d'lie*, varied.ies e>f mankind, c,e)mmonly ealh'.el 
rnms, a. Aveird Avlii'di lias but little presemt signitieiaiu;e* as coinpaind 
with that Avhieh Avill be; imcoreleel to it at a late;r ])e iie)d. All 
the traits and eliarae'teTs with AAdiich the naturalist is occupied 
equally engage his attention, and even with greater inte;nsity, 
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cliaractcrs of liis oniljryo state, of but trifling interest 
in tJi<i animal, possf^ss in him a very high degree of importance. 
These e.haracters may lu? classified under four principal heads, 
viz. (1) Pliysical, Avhelher studied on the dead body or on the 
living. (2) Idiysiological, which liave a particular name assigned 
to tliein, acc(n‘ding as th(‘.y liavai reference to the brain, or to the 
intellectual faculties and ])henomena. (3) Cliaracters n^sulting 
from tlie social condition. (4) d’hose having reference to liistory, 
arcliajology, language, ttc. The mode of pursuing the investigation 
is ])ree,isely the sam(‘ for Mail as for animals. If our inquiries 
respecting tlie latter rcMpiire the, most rigid scrutiny, what shall we 
say when the subject of tliem is ourselves 1 Intuitive reasoning, 
d reasoning, and oilier uu‘tlio(ls of a similar nature, sliould 

he altogether excluded. Whidhm* we are didcTinining Man's 
])osition on our plamT, and the part which 1 h‘ i>lays at tlie head of 
organised beings ; wlndhev Ik* is the sob* r(‘]»n‘S(*ntative of a king- 
dom — tlie- human kingilom — or is only the first of tluj order of 
Primates, th<^ same in-oeesses of scimitifie, inv(‘stigati()n must ])o imi/ 
ill oiieratlon. M. do f^)natrefag(‘s, one of the strong!* t defenders of 
human iirerogativc^s, exprc'ssly t'*lls us this : Man is an animal ; 
lie (MUiies into existence, rejiroduciis his own .species,' and dies. 
Memento te lio/nine/n r.swc/ was an exclamation to the compieror 
of old. 


^friltod of Inri\4uiotion, 

^lan ill his (Mitirety — that is to say, in liis physical and moral 
n'lations, to ipiote W. Edwards — is the subjeet of anthropology. 
IS'o zoologist W(nd(l dream of dividing the study of an animal into 
two portions, and of entrusting them to learned men of different 
order.s, some limiting themselves to the anatomical and physio- 
logical characters of certain organs, others directing their attention 
only to the lirain and nervous system. Xeitlicr should the study 
of Man, under the pretext that one portion possesses supreme 
im])ortaiice over another, he ilivided Ijetweeii men of science 
and philosophers. Each -would look at jMan or animal from his 
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own point of viow ; Imt the anihropologist ainl the 

iiatiirali.st slioiild lake a eompreliensivt* view of tin? Avhol(*. 'to 
iin(l(‘rstaiKl the Avorking of a machine, one must stiuly its system of 
Avlo'cls, and mako ours(*lv(‘s ac.ipiainted Avith llie. na'clianism and 
slnietnre of similar madiines. 'I'he organisalitni, Avhether animal 
or human, simph* or complex, is governed hy tin*, sanu* general JaAvs, 
is constituted of*the same (‘hmients, and performs similar functions. 
Men's mode of Jih', of thought, and of association, is as important 
to know as their mo^e of Avalking or hrealliing. TJu‘ (‘(‘re.hral mani- 
festations, in th(‘ir intiniti*. AMri«‘ty, are, as much cliaraclmistie, of 
1 ‘aci‘s as volume and ((uality of the. l>rain distinguish man from 
tln'hruti*. : they are two^ordiu’s of facts Avbich arc*, inscjiarahle. If 
tile structure, of tlu*. organ indicatos its function, so the function 
and its various maiiihvstations indi(*at(; th(^ organ. 'I'ln; body ami 
the mind are as indissolubb' as niattm* and its activity, or, as it 
used t(» be calle<l, its pr»»p(-rties. 

Tin*, lield of antbi'ojiolbgy, then, is immeasurably vast, and might 
•lie deliiKMl as “tlie scicun'e of .Man and of mankind, '\‘i(tcording 
to James Jlu^t; or “ tin* biology of tlm liuman spf‘cies,” ac(;ording 
to M. Ilroca. Numerous and varied are the snbjcc.ts of geaieral 
knowh'dgiiAvhich it lays nmler contributi<li I 

Its hiorii iniimaliaU*- tbunain is tfie- coin]):irativ(‘ anatomy and 
morj)bol(Tny of Man and animals; tlnui the history »)f animals, a,nd 
of mammalia in- ])ai‘ticailar, and (‘.specially of tin; anthropoid a,})(“s; 
tlu'n the ditferent brancln^s of me.dic.al sciemii*, notably ]>bysiology, 
<d’ Avhich p.sycbology in hi^alUi and dis(‘as(! forms ]>art ; Ham that 
Avbich has reference to nations, and conse(pic.ntly to liaviJ, as 
e.thnography, geogi-aphy, history, language, and, lastly, pndiistoih; 
arclne.ology. This is not all — law, tin*, arts, literature, (Hjually (ion- 
trilaite. their share. J/on Guillard, barrister and ant,bro])ologist, 
Avho died at Duzeiival, demonstrated, eight months ];revious to bis 
tleatb, its intimate connection Avith the sei(mce of coni])arativo law, 
a subjc'ct taken u[» by M. Acollas in 1874. 

* “ L’Antliropologio ct rEtnde dn Droit coTiijan',” by L. Guillard, in 
“Bull. Soc. «]’Aiithrop.,” 2nd series, vol. v. ; “ Jj’Anihropcjlogio ct lo 
Droit,” by U. Acollas, in Bull. 8oc. d’Authrop.,” 2nd series, vol. ix. 
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The year previously, M. Cesar Daly had shown, hofov(^ Ihw 
Societe d’ Anthropologic, that arehitccture, iii its (dementary foruis, 
varu5S a{;eordiiig to the distiiielivo character of each race. lYiis, in 
ISO 7, suggested a classilicatioii of races, based upon their musical 
systems.* Dances, songs, and national poems, like the heathen 
mytliologies, serve to trace out their origin and affinities. Tlie 
first atteiii[>ts at anthro])umetry, for the purpc^so of determining IIk^ 
])rop(H‘tions of tiic human body, and cranionudry, for analysing 
the physiognomy, are due to artists. 

We see, theji, that antliropology appeals to all willing woihers, 
whativer tin* direction of their studies or the nature of tlieir ])ro- 
fessiomd occupations may be. All, with scarcely any ])rcparaiury 
study, may conl-ribute to its i)r()gress ; it is sufficient to indicate to 
th(‘ni its aim -the knowh'dgo of Man. The nieri^ w^urd anthro- 
pology ” frightens many peo]de, who imagine that it has to do with 
niedicino. 


^Ledirliw. 

The study of Man, reh'galed at first to the dissertations of 
philosophers, on assuming a real basis naturally beeamo shared both 
by pliysieians and naturalists : the forun-r, liowevm*, had bvb litili^ 
leisure to ih'al with the spivial ([uestioiis whicli it involved, wliili^ 
the latter were reluctant to rt'gard it in the same, light i\^ tl.v*y did. 
that of the brute creation, Avhich Avas tlu' special subject of ^heir 
investigation. It Avas ncci*ssary that anthro])olugy should bo uu- 
coiisfrained. Doth at the ^Museum ami in the luiculty of Medicijici 
of Paris, it has its representatives and its classes, hut it holds a, 
thoroughly independent position tlaux;. AVhile medicine has 
especial reference to the individual — to thii human machine — 
anthropology studies the human group and its varieties. Th() 
former has but one aspiration, one aim — the prevention and cure of 
disease ; the latter studies Man, his origin, and his relations Avith 
other animated beings, AAuthout troubling himself about the maniiei 

* “La Classification des Races,*’ by Fetis Sen., in “ Bull. Soc. d’Authrop.,” 
2nd series, vol. ii., 1867. 



INTRODUCTION. 


7 


in w]n>h society in genei-al may treat tlio question. Tlieir method 
of looking at things is altogethtn* diilercnt. Is it a ([uestiou of 
anatomy ? Medicine looks at the organ in relation to ailjoining 
parts, as it bears upon surgical operations, or at its structure, tlu' 
beibn* to ULRlei*stan(l wliether its [)erformance is n'gular or dis- 
turbed. Anthropology finds in it only elements of conq»j\rison 
Acitli animals of between races, is it a question of jdiysiology, of 
pathology, of liygieiio, or of therapeiit ics 1 d'liey still diverge. TIk^ 
one sc'cks in the brafti the method by which thought is edaborated, 
and how it i.s transformed into action ; the other sees in it only 
dilUa'imt •manifestations, varying aceurdiiig to race. Diseases ar(‘ 
not alike in all latitudes. Wluai it. ivS a (piestion of climate, it is 
specially in the province of medicine ; when of race, it is for 
anthropology to step in. So with respect to the action of nmiedies, 
each regards the question from its own ])articular ])oint of view. 
Lastly, hygiene' has a hearing upon anihro})ology, owing to the part 
wliich it plays, en* its inlluencci on external circumsiajices, acclinia- 
•tioii, <.)r crossing. 

An acquaintance with llie me'dical sciences, without being indis- 
pejisable to eveiy anthropologi.si, gives him a marke(l advantage. 
Jh‘ciprocal4y, a knowledge of anthropolod^ invests the physician 
with a*cciiain [»rr-(miinencc. It aiigmfmis his int(‘i‘(.‘sl. in anatomical 
and phy.^iologmal studies, and is the climax of academic study. 
We are su]q)rised, therefore, that insiruciicm in it do(‘s not form 
parfuf tl Id regular course in our princi[»:d faeiiJlies. Looking at it 
ill (roniieetion with the healing art, it is indispmisaljlc that the 
medical men in our navy and imTcauiihi marine, called upon, as 
tlu’y ai’e, to pj-actise among races the most divers(‘, should know 
how to distinguish them, as well as to recognise, the, varieties of 
local circumstances under whicli discaso.s i)resent theniselvais. 


Ethnofjniplnj. 


The word “ethnography” was enq>loy(Ml at the commencement of 
the present c«?ntury as synonymous with a description of nations. 
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It was made* iisn of in 1820 in tlici “ Atlas (loograpliique ” of 
M. P>albi, and was ratifi<‘.d nnd(‘r the influence of what was suh- 
seqiKuitly termed linguistics. Wiseman, in 1830, defined it as 
‘‘the classification of races hy the comparative study of languages 
M. JJroca, as sim]fly the d(*scription of eacdi nation in particular. 
The word “ethnology” had its origin in the title of the Society of 
Kthnology of Paris, in 1839. It embraces, as set fortli in the 
statutes of that sociidy, “tln‘ ])bysical organisation, the, intellectual 
and moral charactc'r, the language, and historical traditions Avliich 
serve to distinguish I'acj's.” It is used in the same- s(‘ns(^ in England 
by Prichard, Lubbock, Logan, I]rac(*, tfec. In 1800, llroca ex- 
tended its meaning as follows: “The particular descrq)tion and 
designation of th(‘S(^ races, th(‘. study of their resemblances and dis- 
similarities as njgards ])hysical constitnlion, as well as intellettnal 
and social comlition. The impiiry into their actmd alliniti('s, their 
distrilaition in the presmit and in the ]»ast, tbdr history, their more 
or less ]n’obabl(^, luoiv or less dou])tful relationship, and tlear ri*- 
spcictive position in the human series. Such is the j)iir[)os(‘ of that 
division of anthropology whi<'h W(‘ designate by the nam(‘ of 
(dhnology; tlu^ source's whence it gathers its iiupiirb's are nuni(.‘rous, 
it borrows from ethnography, or a description of peoples . . . ” 


Kflimtlotju. ' ■> \ 

M. Littr6 confines the h'rni “ ethnology ” to its etymological mean- 
ing. “ Ethnology,'’ lie says, “ treats ^qf tin* origin and distribution 
of peoples, and ethnograidiy of their description. According to ]\I. 
Frederic Miiller, anthropology has referenci' to the study of races, 
ethnology to that of peo])les. Latham had already described 
ethnology as the siieculative, and ethnography as tlui descriptive 
])art of tlu' .science of peo]des. 

Eor ourselves, Ave regard aiithropohigy and ('thiiology as two 
diflerent aspects of the study of ]\Iaii ; two distinct sciences, each 

* Lecture by James llunl at. the Anthropological Society of London, 
January ;hl8(>5; Article, “ Anthrojiologie,” in the “ Dictiouuairc Eucycl. 
des Sciences Medicales,” by M. Paul Broca, vol. v. Paris, 1860. 
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liaviiip;* its own atllieronts, enjoying nii indepomloni oxistonco, Lufc 
always liaviiif; a unity of (losij^n. I’lio foniior o(*i.‘U|)i(?s iiso.lf with 
^lan atid tli(‘. races of mankind, wliicli it succ(‘(‘(ls in niiniitcly 
nnfoldini;. The latter only concerns its(‘lf witli siieli peopl(\s and 
tril)(*s ;i*s geography and history hand over to us, and is dividt'd 
into two parts — etlinograpliy, whieli is lli(‘ description of ('ai'h 
poo])l(‘, of its manners, customs, religion, language', physical charaes 
t<Tistics, and origin in history ; and <‘thnoK»gv, pi‘<»])erly so ealh'd, 
which looks at these^in their (‘nsrntblc, and as ajeplying to all >tr to 
many peoples. 

It is tile ])rovinc(‘, of ethnology, Ummi, to lx? (‘ngage'd witli (*on- 
stituent elements, with Uie. origin and de'seent of ])(‘opl(‘s, and (‘Viai 
to make' a elassitieation of them haseal u])on their language. It 
makes use of tlie term ^M*aees .sonu'what care'Iessly. Ihit it is imt 
within its provinct; to deti'rniine the eharacha'istics or to make a, 
eoiTe'cI e'lassilieation of the' races of mankinel. It does not ])e)ss(‘ss 
the’'- (jualilicatieins tor sueli a task, wdiich re*epiires the'- etomhinatiein eif 
gjill the* active' peewers of autlirojjeelogy, and (‘Sjx'cially analomie-al 
appliiine'e's and ze)e>logie*al expe'rie*ne:e', t-o wliie'h it is a, strange'!*. 

'I’hej e'xprcssion ‘‘raea^s,*' as useal hy tlie^ e‘thneele)gis(-, is a, pe*rmissive'> 
<»ne*, I\) tjie*. anthre)pologist, it is one* of dj^cp meaning, lie*, looks 

upem i^ as syimnynieuis with the*, natural elivisieeiis e)f the*, human 
gre)U]>, hgwetver reMimte* the* ])e*rioel at, wliie-h tlu'y we*re* e-,onsl it iile*d. 
<yynol^)gy* he*ii!g the natural hislen-y “f the* dog, the* iiiejiiiry iiite) 
th{5® ])riniitive'- rae*cs which have* ]»rodnce*d its injiume*rahle*, cre>ss 
hrejceis We)u]el he*lemg to e'yne)le)gy ; se> the? inepiii y inte> the*, vai ie)lis 
human raeaxs constitutes anthrefleedogy, aiiel imt e*tliiie)le)gy. .Kthne)Ie)gy 
tlien, as its etyniolejgy signilies, is the geuieral science of nations. 

NatUmaUt j. 

The*- stuely of antliropology re-epiires a e-alm anel vigorous juelg- 
nmnt, frea*. fiemi jjrejueliejc, Avith hut eine as[)ii-aiie>n - -lliat e)f ti iitli. 
There is no more elelicate* subject to hanelle. A\'ei leave, all hejen 

* “Autliropologk*, Ethnologic, ct Etlmographio,” in “Dull. Sue. d’Anthrop.,’* 
hy Paul TopiiiS.rd. 1870. 
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brought U]) with preconceived notions, which have saturated our 
brain siilwtance, at a period when it was becoming fully developed, 
and was the better fitted to retain impressions.* Now anthropo- 
logical facts at times clash with certain matters of faith, which 
religious teachers have ever considered necessary for the best 
interests of mankind. On the other hand, our pride is ruflled ; it 
is not Avilling to descend from the pedestal on which it has reposed, 
intends to have- notliing in common Avith the animals, and clamours 
when we tell it that there is no great gulf between them and our- 
selves. What we do, Avhat we think, is ever the high, the noble, 
the good, the true. Our physical type, as Europeans, is the nearest 
approach to perfection. Those ^yho ha\'e the round head, or who 
imagine that they have it, allirm that it is the most intellectual. 
With the Chinese, tlie Hat fac(‘, tie*, oblicpie eyes, and the 
hairy upper lip, are tlie very perfection of beauty. The negro 
looks upon black as the most beautiful of colours. In the in- 
tellectual Avoiid, our moral condition, our civilisation alone merit 
the title of beautiful. Our customs alone are dictated by reason, • 
those of other nations are barbarous. The political passion misleads 
us in the same Avay. Xationality, according to the Gormans, is 
determined by language) a doctrine purely cthnogrrphic and 
radically false ; as M. Abel IIoAudaccpie has so forcibly put it, this 
is only a social cause.” Brought into being by a fortuity of cir- 
cumstance's, rather than by the geographical disposition of jilaces, 
it is afierAvards maintained by a community of interests, of su6er- 
ing, and of glory. Blood poured out in a common cause cements 
it j hearts throbbing in unison witli it from one end of a territory 
to the other are its characteristics, t 

Applicatims. 

It is asked if anthropology has any application to real life, and 

* We shall have frequently to revert to this point, more particularly in 
our description of races. 

t “ Langues, Races, Natioualites,” by A. Hovelacque, editor o£ tho 
“ Revuo de Linguistique.” Paris, 1872. 
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wliat is its pivU'iuled aim'? But luul Aristotle, Liiinauis, BulVoii 
no objoei iu view when deseri})ing tlie animal kingdom'? Newton, 
wium )Knidt*ring over the ])rohleni oT gravitation, and (hivier, when 
invesligating the eliaraetem of fossil sp('eie.s '? Did Uastmir, when 
rofiifing the theoiy of spontaneous generation, eonleniplate tlie 
atlvaiuages Avhieh [>atient industry would deduce from it'? No, 
true science, that 'which leads to the most brilliant n'snlts, is 
esstmtially disinterested. T(» kmov how to t'ldaigi^ tin* liold of 
human thought, and to satisfy a legitimate curiosity, such are its 
actuating principles, 

.\nthroi)ulogy, more than any otluu* scienct^, is capable- of exer 
cising an intlueueii uu oftr social organisations. Is not its object to 
lay op(*n to onr view Man as la* ivally is, to nnfold to ns llm secret 
of bis acts, his passions, and his wants in the j<asl., and ])ossil)Iy 
in the future '? 

The lirst Biiglisb society having any relation to :uitln‘opology 
was founded wdth a vic.w to help forward the aholilion of sla-ver\ , 
ud did in fact ])owerfnlIy (a)ntrilinf<* to tin's result. Tie* lirst of 
.iiiy note in Vi •ane(‘ hail for its object to give eiiia'cue.y to an idea 
wdiich iM. Edwards had gathered from tic writings (»f Sir Walter 
ISe-ott am? of the. two Thiervys nanu'^', that raias and theii- 
temperameTits j)lay an important jiart in the existenei* id natbms. 
llistojy,*4due,idated hy anthropology, thus assumes :i new as[)eet ; 
causes and eileets are nion* readily explained, ajul the aiithro]a>- 
logical replaces the theologiiad in our cone.eptions of past ages."^ 

Civilised peoples are everyx^here taking tin' plae.e of savage races, 
or substitutujg for them races less xvarlike, in clmracter. To tliis mid 
governments have to choose between two courses td' action, eitbo* 
to destroy or to bring them together. 'I'lie former, spite of certain 
recent examples, is not admissible. ; the latter is only realisable ly 
understamliiig the di.sliiiclivc cliaracter of tlie vam[ui, shed nation, iU 
capabilities, and the, nature of its race. Our method of action 

W. r. Edwards, “ De.s Caracu're.s l^tiysiologiijues den Kanes TIumaines 
C(.nsiden'(‘3 dans U>ur Kappoits av«'e I’Hi.sloire.” l.ialei- to M. Amedeo 
Thierry, iu 1839, in “ Mi'iu. Soc. Kihiiol.,” vol. i. 
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cannot be too deeply pi'uetratcd witb this truth, if Ave Avoiild give 
its right position to the iiative- race of Algeria, Avhich is the 
'Barbary, and ought not to be considered as the Arab race. Anthro- 
2)o]ogy teaches ns how to rec.cjgiiise them. 

IVJaii inures hinis(*lf to almost every eliniate, but only by dint 
of perseverance. One race dies out in a country, while another 
thrives in il.. By following certain principles, the difficulties are 
more or h‘ss surmounted. The science of acclimation, therefore, 
is one (hjpartment of anthropology. It has Veen said lliat races 
may be com])ar(‘(l to countrie‘s in A\diich diseasc^s anj variously 
develo])(!d, and Avhicli r(‘([uiri‘ dillereiit hygienic trc^atmeiK. It is 
as iKHUissary to b(‘ abb*, to distinguish mces as in miidicine to 
diagnose tlui arthritic;, the; herjMdic, or tin* nervous tcunix'rament. 
Jn the sad cxp(;dition to !M(‘xi(;o the kuowb‘dg<; of om* of thi‘ 
characteristics of tin; negro race hul to a most hapi>y result. Yera 
Cruz, whciMj at first theoi Avas considerable, mortality among tlie 
TTcnch troops from ycdbnv fev(*r, Avas afterAAairds garrisoned by black 
soldiers from Upper J'igypt, Avho 2)os.sessed an immunity from that, 
disease. 

We are not noAV living in the tiiiu* of Alb(;rt Diirer and of 
Jiubens, Avheii artists Avau3 satislied Avitli delineating thooforms and 
features of those around thom‘1;o rep!‘(*sc.nt those of foreign natiojis. 
Our annual ('.xhibitions testify the progress Avdiidi has be'Ui made 
in this direetioii. In the galleries of the Museum avc sometimes 
meet with ])aiiiters studying th(‘ varieties of the human head, ‘and 
at tin; Keole des Beaiix-^Vrls, the inofessur of anatomy knows that 
he must teiudi tin; dillerent forms of the beautiful, as seen in every 
coiiiitiy and under evejy (dimate, and, tlierefoi’i‘, must be au aiithro- 
jHdogist. 

"Whether Ave aecojit the modern doctrine or nut, it is uiidtmiahle 
that Man, by a certain metluxl of high breeding and Avell-maiiaged 
crossing, is capable of being eliaiiged in sue.eessivo generations, 
in his jdiysical as Avell as in his moral character. AccordiiJg 
to the modes adopted, he Avill go on either degenerating or 
imjuoving. Anthropoffigy comes in here Avitli the highest, and at 
the same time most jjractical aim, and its utility in this alone 
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sliould sociiro for it Mu* oncoiiragoinunt and patronaj^o of our li'anunl 
sociotii's. 

Antliropology, l)o it o1)f!(*rv»'<l, is far fnuii a soioncc of 

luxury. At this very inonuait it is li'udiuL;' to most iiuportaiit 
results, and is throwing new liglit upon all the seirnec's bearing 
upon Man. .Xaturalists, ])hysi(;ians, men of It'ttcrs, artists, philo- 
sophers, lawyers, diplomatists, trjivelhu-s, aivhie(dogists, and linguists, 
are all earrying the material Avher(‘wilh to l)uild the (Mlilici*. d'o 
those who apply themselves elos(‘ly to its study it is a somewhat 
arduous task, hut to the great majority it is a reen'ation. 




This may lx* r(*eiieil very hrii'lly. d lu* study of nature, and of 
]\lau in partieailar, may lx* traced haek to the jx'riod of th<! earli<'st 
ellbrts of the, human mind; but anthixjpology as a spixaal seienee, 
separate from natural lustory, is but of yeshu'day. llidvnownu[> 
to tin; close, itf the last century, it has oidy started into lib* towards 
the latte, r h.alf of the nineteenth century. Its ludimeiits an^ found 
sc:ittere.d Ai[) and down in the* writings*' of ]>hysicians and natu- 
ralists. Tlie former by o]>serving Man under all elimat(‘s, the latt(*r 
by placing him as tlie. type of Mu*, perb'ctly organisJ'A being, 
accom])lislied for anthro]x_dogy what ,M. dourdain <lid for prose. 

Such were Hippocrates, who describes in his book, “f)n AVater, 
Air, and IMace,” Mu* charac^.<*r of “Mu* Scythians and otlier no- 
nuulic. tribes,” as well as the. cranial malformations of the Maero- 
ccphali oji till* other side of Palus-AIeotidus ; Aristotle, who com- 
])ares apes with Man, and sijeaks of human hybrids and of 
Ethiopians ; Vliny, wdios<i frcfpiently fantastic recitals have besen 
justly criticised by Isidore (Jeolfroy Saint-IIilaire ; Galen, wlio, 
while. dissc<ding monk(?ys, prejKired the w'ay for human anatomy 
founded l)y Mundiniis and Vesalius (1544). As to philosophers, 
they have liad nothing to say with res])ect to Alan’s liistory. ISfo 
doubt .some, like Lucretius, liave shown their a(‘.utenc‘ss of appre- 
hension of its facts; but those who long afterwards proclaimed 
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Ilio true mot] 10(1 of observation have the greatest claim on oui^ 
gratitude. 

Natural History took its rise with Aristotle, and made no 
InrtlKU’ progress, llelou, in 16.1.% was the first to compare the 
sk(deton of Man with that of another animal — namely, a bird. Up 
to the cigliteontli century, the chp.f-dlmivrc of creation, to use a 
e.lassical expnission, was only studied by physicians. Limueus, in 
17o5, restored him to his place in liis classification, and by applying 
to him his binary nomenclature, under the title of homo .^apkns, 
obliged naturalists to accept him as belonging to them. About 
tb(‘ same period Buffon devoted two volumes to the ‘‘^Variet(^s 
Iluinaines” (1749). 

The way was open. Almost simultaneously Haiibenton, in 1764, 
published his memoir on “I.a Situation du trou Occipital dans 
I’JIommo et Ic's Animaux;” Blumenbach, in 1775, his inaugural 
thesis on “ Les Yariations du (Tonre JIumain;” Sremmoring, in 
1785, his “ Memoiiv^ sur les Negros;'’ Camper, in 1791, his pos- 
thumous diss(>rta<.ioii, 8ur les Difh'irnces qiie. presente le Visage 
dans les Bac(is lJumairies ; AVhite,^ ifi 1799, his work on “Tlio 
1 ‘i‘guliir gradati(»ii of Man and Animals.” 

Many notable travels -(vere uieha-taken about this period. On 
laud we may mention lhos(‘, of Byron, Bruce, Lavaillaid, Udlas, 
Barrow; on the sea, ihos(‘ of Bougainville, Cook,. La .IVgouse, 
Ut'ron. The Museum of Paris shone out in all its full lust^v ; 
•natural history made', gigantic strides; observations were going (mi 
( piictly. By degrees, two rival schools sprang up ; the one called 
the clamquc, represented by Cuvier, which confined itself to facts ; 
the other calh'd the philosojdiical, or des idf'es. which Lamarck and 
Mtionne CeolVroy Saint-1 1 ilaire repr(\s(mted. I.amentable prejudice's 
unfoi’tiinately e.ame to be mingled with their wranglings. Linmeus 
and Blumenbach had spoken of mankind without attaching any 
definite importance to it. Lamarck maintained that species varv 
and are transformed. So far orthodoxy was not alfected, but 
the. danger appeared serious ; the younger men were carried away 
with the elotpienco of Etienne Gcolfroy Saint-Hilaire. A watch- 
word seemed to be sent forth: “The world was created in six 
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tlays ; Adam and Eve arc the pro|;enitoTS of all living races ; the 
universal deluge utterly destroyed every l.hing Imt the privileged 
pairs saved with Noali.” Science must bond before these articles 
of faith. 

The first assault was concluded to the deirimeut of Lamarck, 
who Avas too modest in presema'. <Af the iinpi'>sing authority of 
Cuvier. The second Avas unfavourable to Eti(‘nne (feoifroy Saint- 
ITilaire : tin.* transformation th(‘ory appciared to be vaiujuished. 'I'lio 
third had all sorts of revolutions of fortune, and A\ajs prolonged 
up to about the year 1851), after the discovery of noucher de 
Perthes : ' the ground Avas a]>pare.ntly shaken. The classical or 
orthodox school, then khoAvn by the name of inonogenist, pleaded 
in faAmur of the unity of the human species, and of the variability 
(d races under the inlluence of cxlernal circumstances and of cross- 
ings. The opposite, or polygemist school, maintain('d, on th(^ 
contrary, the plurality of races, and the non-intluenco of external 
circumstances. In Prance, the former took sh(‘lt(‘r umha* the groat 
iiamc of Cuvier; Virey, Ilory do S.iint-V'inccnt, and A. I>(‘smnulins 
Awre the partisans of the latter. Put ahoul, the, y(‘;ir 181.‘i, a 
vigorous chamj»ion came forward in favour of llic inonogenisis, ill 
tlu‘. ])ersoii of Prichard. Jlis most importartt arguimmis occupy (ivc 
voliiim's, and are fnll of instruction, Avhile they constitute, at the 
[iresimt liioTiient, a vcritahle. vrult’-mmuu. for the anthropologist.'’'’' 
'riie work of Jhichard AAms exclusiv(‘. Another, after lh(‘, mod(‘,l of 
Vircy’s ^‘LTlistoire ^Maturello de I’Jlomrae," in 1801, but more 
compnhensiA^c in its clmracby;, a])])car(Hl in London in 1817. It 
Avas entitled, Lectures delivered ])eior(i the. College of Surg^^ous on 
the Xatural History of Man,” by Lawrence, and ratluT advocat.ed 
the ])lurality of the human species, althougli pretending to nj)hr>ld 
file monogenistic doctrine. 'i’Jie.sc, two Avork.s, to which we may 
add that of M. Desmoulins on “ Les Paces Hiimaines,” in I81J0, 
prov(‘ that the researches on Man had lost nothing on an appeal to 

* The first edition of Researches into the Physical History of Man,” hy 
Prichard, appeared in 1813, and was in one volume; the second, n two 
volumes, appeared in 1826; and the third and last, in five volumes, from. 
1836 to 1837. 
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TAiiguistios and ethnography, originally almost synony- 
mous terms, and human eomparative aniitomy, Avere in course of 
devoloj)rnent. From Klaproth and Ahel de llcunusat to Ihhian, 
Cliavet^, and Frederic Miill(‘r, the iiuinher of persons Avon over 
to anthropology l>y the study of the comparative structure of 
languages Avas immense.* 

The first ethnographical society of Avhich there is any record Avas 
instituted in Paris in 1800, under the title of tlui “ Societe des 
dbservateurs de rilomme,” and died of inanition during the Avar. 
'J’he second Avas instituted in London in 1838, and Avas of an 
exclusively philanthro])i(; character. 'J'he fact of the jiolygenists 
having declared that the black rac.es an? inhu'ior to the Avhite, Avas 
us(‘(l as an argunauit in favour of slavery. The society should Ikiauj 
se,t its face against this doctriiu*, and it suifered the penalty for not 
doing so. Th(‘ following year, M. FdAvards founded the Societe 
Flhnologiiiue d(‘ Paris, Avhich has furnished some excellent Avorks, 
at the fore-front of Avhich is to lx? mentioned a pam])hlet by its 
founder, ^SSur les (.’aracteres Physiologiques des Paces ILumaines 
considerees dans leur Papports aA'ec rilistoire.” Same admirable 
AVorks soon appi'anxl, both in France and elscAvhere, having similar 
(‘thnographical views, among Avhich avc may mention, *'LTIomme 
Americain,’' by Alcide d’( Irbigny.t 

In comparative anatomy, the skull, to Avhieh th(‘i labours of tlie 
iirst anthropologists had been din^cteil, continued to attract their 
attention. The Pecades ” of lUiiinenbach Avere folloAved by 
others. In 1830, 8andifort published the Jirst A'-olume of his 
‘‘ Tabuhe Cranioriim DiAmrsaruiii Gentium.’^ In 1839 appeared 
the best Avork of its kind, the ‘‘Crania Americana,’’ by Morton; 
and in 1841, his “Crania .'Fgyptiaca.” In 1845, the “Atlas de 
Cranioscopie,” by Cams ; in 185G, the first Aa)lume of “ Crania 
Pritannica,” by Pavis and Thurnam ; in 1857, the “Crania 
Selecta,” by Yon Paer, &c. Many others might be mentioned. 

* “ La Linguistique,” by M. Abel ITovelacque. 2nd edition, Bibliotlieque 
des Sciences Contemporaines. Paris, 1876. 

L’ilomme Amoricain de I’Aincriquo Meridionale,*^ by Alcide d’Orbigny. 
Two vols. Paris, 1839. 
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At Heidelberg, Tiedc^manu, known by Iujs incomplete cubic 
measurementi? uf the skull ; in Sweden, Ketzius, by Jiis division 
of skulls into long and short; in Holland, Van der llocvim ; in 
Germany, Vagner, Husehke, Lm\e, The inlhumce of such 

authorities as these somewhat encouraged anatomists in Kranc(‘, to 
enter upon so unpoi)ular a path (d study; and, besides l)aui)enton, 
we may mention Dureau tie la i\lalle, .Dubreiiil, Foville, Maslieiirat- 
Lagemard, Jhicht'ran, Lelut, Parchappt', Si‘rres, ,lai‘tpiart, ,Ioulin. 

Anthropology, up«to this tinu‘, ditl not exist as a s(‘parat(‘. 
science ; its elVorts were (»f a restricted character ; it had no pro- 
gramme ;*its naim‘, was mentioiK'd tmly casually. It be<*ame of the, 
utmost importance to centralise all th(‘ studies hearing n[>on the, 
natural histtiry of ^lan and his races. This was the. task of tlui 
Socit'de d’Anthro])ologie, which was fouinled in Taris in I SOD, 
un(li*r the direction of Dr. Daul llroca, a prohssor of th(‘. Faculty 
of ^Medicine, by a few tidtyfu/s, amtmg wliom may be. mentioiKMl 
Isiilore (oiotlVoy 8aiut-llilaire, De (jhiatrefages, ( Jratiohd., Darc'ste, 
•lu’iie^t tJo(lai‘<l, (diaries Fobin, lleelard, Ac. d'li(‘, sociidy, con- 
ceived in tluMiiost liberal spirit, was composed of sciiuitilic, men of 
<‘V(M‘y denomination, wluMher literary men or those, devob'd to ih(‘, 
study of ai;t, so that., if any <piestion arose, it could be disc.nssc^d b}" 
the liigln‘st authorities. Anthropology, which, in ISdS, gavii to 
the ^lust^uni the chair of the Natural History of Man, started on 
a new^'basis. 

l^dlowing the example, of I’aris, other cities fonmle.d soc.iidies 
bearing the same, name: vi/. J^omlon, in liSn.'i; Nh^w Yoik, St. 
Petersburg, and ^loseow, in l^bo; Hanch<,*st(*r, in ISGU; Florcnc.e, 
iuHSbS; llerlin, ill 1809 ; Vienna, in 1870 ; Stockholm and Tillis, 
in 1874. 

The dati! of the fonmlation of the. society of Paris was coinciilent 
with two events of the higlnjst importance : tlaj pnl)lic conlirmation 
uf the di.scoveay of Puncher de Perthe.s who ti’aciMl back th(‘. 
anti<piity of Man to a remote period; ami tlie, publiciition of a 
work by Darwin on the “ ( Iriginuf Spe‘M(^s/’ wliich has contributed 
so much to give to tlie, science of Man tin; impetus of wdiicli avc are 
now the witness. It inark.s with distingnisbed signihcaiico the 

c 
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connnonccmont of a new ora. It is with the facts and established 
opinions ^^(nKn’ally received at the present time that we ])ropose to 
deal in tin's volume. Many nam(*s liave be(m omittiHl in this brief 
historical outlint^-, wliich we shall hope to have an opportunity of 
supplying as we proce(!d. 

Plan of the Work. 

Idle plan of this work is a n(,*cessary s(*(pience fjmn what has 
be(m stat(id. Of the two branches of the stpdy of Man — the one 
antliropology proper, which has to do with jMan and his races, the 
other (ithnology, wliich treats of nations — the former will alon(‘. 
occupy our attention. 

Our subject naturally divides itself into two ])arts. (1) The study 
of Man (M)nsidered as a zoological grou]). (2) 'Ihe study of liuman 
racA's as divisions of that group. In the lirst jjart we shall con- 
si<li'r the thri'c series of charactiu’s — the physical, the physio- 
logical, and ih(‘. pathological — upon which natural liistory depimds j 
and in the second pari, more particularly those to be dedm;ed from 
archieology, linguistics, and ethnograidiy. 

In thci lirst part we shall endeavour to show the relations Avhich 
sulisist hetAveen ^Man end nninials, and shall considiT a number of 
ipu'stions AAdiieh have referercci to medical studies, regard iMan in his 
rn.'iiDitblc, and have an espiadal bearing on our subject. 

In the second ]Kirt, after ilescribing the, characteristics Avhich 
serve to distinguish races, we shall givii a. summary of the various 
])hYsical ty])('s which the presejit improved slat(* of science exhibits 
to us, and u[)on Avhich the determ illation of rac('s depimds. 

In the third part Ave shall detail the A^arioiis theories as to Man’s 
origin. 

It Avill be nocA'ssary for us to say a fcAV Avords, by Avay of intin- 
duction, as to tlic metho«]s of zoological classilication, and to give a 
descrii)tioii of the animals to which avc shall freiiui^ntly have to 
refer. 

Zoolorfia.d Chisslfcation. 

When the naturalist looks olf from matters of detail, and con- 
tem[)lalcs the animal kingdom in its entirety, he is struck Avith the 
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small niuiiher of agencies at work to obtain the most divevsi' 
forms. He observes that in a general way tluai' is a continual pro- 
gression from the simplest to the most com[)lex. organisms. Ho 
speaks of it, in other words, as “the general harmony of nature/* 
‘MIk; plan followed by nature,” unity of type*, of agrinuiient in 
form, (u* of organic likeness.” Ho compares tlu*. sucec'ssion of 
beings to a ladder (lloniiet), to a chain, or to a tree witii many 
branches. He has an intuitive impression, wladlua’ formulatiMl or 
ni»t, tliat tlier(‘- is a si^ccessioii and gradation in the ditViTcnt types 
of animaH, as if some organic force Avero iiua'ssantly in opi'ration, 
modifyinjjf and increasing the number and variety of .sju'cies. 
(hivier, who feared to soj*r jd)ove facts, maiidained, on the (jontrary, 
the doctrine of siicccssiv(i e.reations. He then abandoned it, and 
iinally maintained, Avitli Isidon‘. 8aint-Hilair(“, that (‘xisting s[u*cies 
ar(‘. not descended from tliosi*. of a bygom*. agi‘.* 

WhateA'er may ])e tlie si'cnd. of tin* origin of animated benngs, it 
is c(*rtaiii that app(‘arances seem to favour th(‘ idea that tlufy sprung 
4 >riginally from on<5 another. Many gaps (‘\ist betw(‘en them; 
but tlu'ir numb(‘r is daily decreasing, owing to uiu'Xpecii'd dis- 
coveries in lTi(i ])owels of tin?, (‘artli, in th(‘- depths of tJie 
ocean, (»r yi some- liitherto unexi)I<ned comer of the, glob(‘. It 
has becfi repeatedly said: ‘‘ Aature diws not make, sudden jumps.” 
'I'liert: is, a successiveness olaservable througlioiit, (‘s[)ecially in 
iinnutiTe. * 

Ah (’ll. Martins and M. Durand (de (Jros) have furnished us with 
examples of this.t Tlie method by whicli the tin is transformed 
into th<‘ bent limb, having oiif* <liivction, as in the tortois(*, or an 
opjxjsite <.)ne, as in Man; liow it becomes dividi;d int«( a Jongitin 
diual shaft, which is enlarged or re<luc(Ml in size, according as it 
goes to form tlie h'g of the dog, the wild boar, the horse, (jr the 
gorilla, is truly marvellous. 

Agassiz used to deanonstrate to his audience at N('.w ^^>rk hoW 

-i ‘‘ Vi(' et Doctrine de E. (jleofTroy Saiiil-fiiluire,” Purls, IS 17. 

t “ Creation ct Transforinisinc,” by .1. P. Durand (de Cr(js), in “ Pull. Soc. 
d’Anthrop.” 2n(l sei-ies, vol. v., 1870; “ JlomiiieH et Siiij<es/’ by L. Agassiz, 
ia the Jievue Ccieutitique,” 2uJ series, vol. iii. p. 818, 1871. 
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>)y twisting this, and elongating that,” one might form a fish, 
a reptile, a mammifcr, or an ape, <fcc.* 

Hence the difficulties which naturalists experience in exactly 
circumscribing the limits of tlie divisions upon which their classi- 
fications rest, and of giving to each tlio proper name wliicli be- 
longs to it. That wliicli m /(inulij in one h<'comes order in anotlier ; 
that which is tjrnm becomes tipr-rirnj and vice verso. All de})ends 
upon the point of view from whi<;h they ani regarded, and the 
particular opinion formed as to tlieir characteristic feature's. 

In ordor to account for the disputes which are going on about 
IMan, and the place which lie occu[)ies relatively to otlu'w beings, it 
is necessary that this should be thoroughly understood. In some, 
<tIassilications diipend u])on ch'arly delineil natural groups, which are 
V(;cognis(id, though thiiy cannot be strictly dmuonstrat(‘,d. In others 
th(*y are bas(Hl u])on c(‘rtain groups shading oil' into contiguous 
groups. “ ^lethods of classilication,” Avrites Haubenton, “have- 
one ])rincipal defecd Avhich it is impossilih; to avoid, iianiely, that 
art takes a larger shan* in tlu'ir arrangi'inent than naturi'.” “(JlassJ- 
iications,” says liaman*!', “are artificial methods; nature has not 
really formed eithm* e-lasses, ordcTs, families, giuiera, or unvarying 
species — but individuals imly.” Geoifroy Saiiit-llilaire, fui his return 
from Kgypt, alluded to thicn in thi'se terms : “A useful ’method, 
doubtless, but nect'ssarily im[)(‘rf(’c,t in its resources, and hicom])lete 
in its aim ; true science ought to have- higlier aspiratioiis.’' The 
illustrious o])])onent of (hivier, Avho aa'us about to publish ibicata- 
loguo of tile ^luseum, Avhich Avas a veritable classilication, gave it 
up, altliough tlie jiroof-shei'ts aviua^ iti tin' prc'ss. 

Xevertln'less, classifications are valuable, and, indeed, indispen- 
sable. They assist study, bring together animated beings, generally 
in a natural Avay, and niark the measure of jirogress accomplished. 
In natural history avc understand classilication to mean the grouping 
together of beings according to their degree of probable relationship, 
based on the number and inijiortancc of their common characters. 
Thus, throughout the Avhole of the animal kingdom, one observes 

* “ Hommes ct Singes,” by L. Agassiz, in the “ Revue Sciontifique,” 
2ud scries, vol. iii. p. SIH, 1871. 
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one ])rinpipal spt'cial foatiiiv wluarhy to osial>lislia primary diviaiou 
of four ])ran(*hes. From the pivsiuie.e or abst'nco of a skeleton, 
whether internal or external, Avt‘ ilistinejiiish Zoopliytes, Molliisea, 
tlie Articiilata, and the Vertehrata. We may remark, ])eforo goin^ 
fartlit*r, that zoophyt»‘s appi'oximate in their inferior forms to 
cryptogams of the vegetal)le kin<^dom, hut that mnv a lu'w kingdom 
has luMUi ])lac(ul hetween them, forme»l of ori^anisms still more 
t'liMiKuitary, under tlie! name of rnfut' yav>//,s7/’,s‘ ( I heekel). From 
many eharaeters, (hu'^ved ]>rin(!i|)ally from tin* external cinau'inj^, 
V(*rt(d)rata hav(^ hi*(ui divule(l intt> four classes, viz. : Ih'ptih's, 
Fish(\s, ntrds, and i^Iammalia. ^lammalia, a^^ain, are divided — 
ac.eordin^ tfi thi‘. exist('nci*or non-ex islimci' of an (‘xhu-nal alxlominal 
poucdi, in wliie.h tlie yonn^ jmss through the, second phase of 
th(‘ir dev(‘lopmcnt — into two suh-classes — the Didedphs and the 
iSFonodelphs. 

So far, the chief charac.toristics pn'sent modifu'ations so funda- 
meiltal in tin*, arrangcunent. of tli(‘, principal apparatus of tlie 
^^rganism that, hy virtu(‘ of the. law of toihordiimf ion of r/oti'arfrrn, 
it is (‘asy to {#)nlim‘ on(‘S(!lf to a single, one. 'The, pi-i‘S(*nc-(‘, of an 
iidcnial skchdon is jiroof of a sp(M*ial arrangi'immt of tin*, mu’vons 
system no l?*ss characteristic. lnd<M‘d we. have no other c.hoic.e tlian 
to divide Vertehrata in this way, aiiTl it is no less m‘cessary as 
rt'gard.'^ tli^ise iu‘xt. in the s(‘rics. 'flic. mon*. we diisc.iuid in the suh- 
divisions of the former, tla*. nion* the. dillic.ulty iiicr(‘as(‘s. W(^ then 
have to considcu* many features in c.oni hi nation, and an*, not com- 
pelh'd to adopt any lixed ]»hin.^ At each step the same, uncertainty 
pr(*scnts itself. AVhat is the geiumil chaimderistic. of the group'! 
And is it really the projier one ! Have we not cn-ated it ourselves, 
ac.(;ording to tin? distinctive feature, we may fix upon '! 

.Ml scientific classification is ]u-ovisional and arlatiary, as long as 
a sci(*nce is in couise. of d<*.velopment. Its [>rovin(;e. is chiefly to 
introduce sonu*. ord(*r into the medley of individuals it has umha* 
its immediate, notice, to set up beacons, the correctness of whose 
guidance time will either estahlish or annul. Two groups being 
given, it is easy by laying hold of individuals the most dissimilar 
to distinguish two opposite types. JJut a certain number of indi- 
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vidiiaLs will nlways more or less deviate from them, and will be 
blended Avith eontigiions typos altogether dissimilar. 

There arc few secondary divisions in natural history which can 
be regardcid as settled, and Avhich might not be changed to-morrow. 
Thus, to the four classes of Vertebrata, many have added a fifth 
under the name of BatrarhumSy inalcing them a distinct class from 
reptiles. So the Dichdphs, one of the most correctly defined of 
the sub-classes, from being based on their Iiffhifat, haA^e been 
displaced and abolished, most of them being classed Avith the 
EdeMata or the RodentSy the remainder becoming a distinct order 
under the name* of Pndimana. 

Species is the coimmient zoological un'it. We Avill define it in 
due course. On the one side ^yo luwe varieties ; on the other, 
genera, families, ttc. A genus is the assemblage of many s})ecies 
presenting certain points of connection ; a family, tlu‘ asscunblagc 
of many genera, and so on. IletAveen the genus and tin* species Ave 
som(d;imes have sub-generaj betAV(‘cn the gimiis and th(‘ family, the 
particular tribe Ave arc in search of ; betAve«‘n the faiuily and the 
order, the sub-order, Ac. Tlie number of genera in family, or of 
species in a genus, is indeterminate'. 

o 

Mammalia. 

Now, in the class of Mammalia, the Didelphs include the J/rtr- 
snpial'^ (kangaroo, o]')ossum) and the Moantrcmoi^ (echidiia, V)rni- 
thorhynchus). 'The Monodelphs include (1) The Cctarra and 
Amphibia. (2) The Fachydeimiata and llnminutdia. (3) The 
Edrntaf ay the Rodentiay the Carnivora, the Cheiroptera, tln^ Quad- 
rumana, and the Bimana — the Orders according to Cuvier. We 
cannot enlarge further on this subject. In a special Avork on 
Zoology, published in the Iliblioth^ue des Sciences Conteni- 
poraincs, will be found AAdiat the general opinion is as to these 
divisions. We have to do with the last tAVO, and Ave shall discuss 
them according to their relative importance. 

Linna'us associated Man, the monkey, and the bat, in one and 
the same order, under the name of Primates. This purely zoolo- 
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o'ical arrinig(Mnt*nt, Avliicli pLuuHl ^lan at tlip 1\(‘ad of tlio sc'vios of 
aiiiiiiatfil ])(‘iugs, giratly tlisturlMMl I>lunu>ul>ach, Laia'ja'nlo, Dau- 
and Cuvier; and in a spirit of ivaetion, as it would seem, 
(■uvier ]»i'<)e(*(*d(*d to isolate Mali in a dislincl order, and j)laccd the 
inonkuw in another order, the hat in a third, iVe. 

Two princijul elassitieations an* Ind'ore us, in which the distance 
Avhieh si'parates ^lan from Ids nearest zoological eonneetions is 
estimatc'd ditreiHuitly. In one, Man forms a distinct, ordi'r, in ilu^. 
saim* eatt‘g(»rv as (lie Apt' or one of tin* Carnaria ; in th(‘. other, h(‘ 
forms merely (Uie family in tln^ onhu* of Primates, the various 
divisi(ms o? the monki'y trilxi eamiing aitmavards. Tims: 

Priiintfr.'i. 

First system of olassiti(*ation. —F/M iJnhr: ^Fan. FrcnniJ Order: 
A])es. Third Order: Pats. Fotnih Order: Dogs, I>i*ars, (ta*. 

S(‘e,ond sysUmi of classification.— -/'’/Vs/' Order: Primates. Fir.4 
JFdniilif: .Man. Feeand Faniihf: d'he higher .;\pes, or Anthi’ojioids 
(the goi’illa, the <'him])anzee, the (U'ang, and tin* gihhon). Third 
Ftuiiihj: d'he Moidieys of the Old ContiiKUit, or Pithecians 
(si'miiojiitlH^-us, guenon, magot, eyno(:<*]>l)alus |l)al)oon]). Fnarlh, 
Fdiifilf/* Th(‘ Monkeys of the. New (iontinenl, or (’e.bians (howl- 
ing monkvy, atele [spider monki*y], sajou, ouistit.i [mai-nioset]). 
Fifth f'aunhj: Vhe Lemurs, Macauco, ( lalaM^juthecus,^ 

’*■ Wc draw attention to the. various names in this list, to which av(* shall 
frcMiuently have to refer. In current Iaiiji;iiago we soiiKaimes spi-ah of tlio 
Anthropoids as the ^acat apes or monkc.'ys, and the IMlhee.iiuis and (h'hia.ns 
as the coininoii or true monkeys. Fre({uently the epithet “JSimian” w ill occur 
in like manner, as synonymous witli monkey-like*, particularly t.h(JS(' of tlio 
first three families. 

Lesson united the I’itlieeians and the Celiians, under the namo of 
Simiades ; so that he had in tlie first, (uder, or ITimates, live families: 
the Iloininideie, the Anthropomorj)ha), th(‘ Simiada*, tli(‘ Lemurieiis, and the 
False Lemuriens. Huxley divides ]»i.s familie.s into seven iiunielv ; iho 
Aiithropini (man), tlie Catarrhini, tin* IMalyrrhini, the Aretopif lieeini, or 
Marmosets, the Lemurs, the Cheirouiyini, and the Oaheojiitln ei, or flying 
monkeys. Two of these appellations originated with Ccoffroy Saint-llilairo, 
the Catarrhini, or monkey.s of the Old Ctmtinent; and the IMalyrrhini, or 
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Second Order : The Cheiroptera, or Eats. 

Third Order: The Carnaria. First Family : The Plantigrades. 
Second Family : Tlie Digitigrades, <kc. 

Anthropoid Apes. 

We notiee that the Lemurs, or inferior monkeys, form the 
transition hetween the common monkey and various genera 
vScatter(Ml tlirougli tluj succei‘ding orders. For example, between 
the family of Anthropoids, the (Jihhoji forms the connecting link 
with the Pitlu'cians ; and sonu* of the Cehians have a similar 
relation to th() l^emiirs. It is from these intcrm(*diato forms 

j 

that we iill up tlie gaps in rpiestion. 

AVhicli of tli(‘se two systems of classification is tlio better 1 If 
we consulted fmly our own wishes, the answ(‘r would he an easy 
one. Each of us has the consciousness of being vastly superior to 
the high(‘.st class (d apes, and would desire that tlie. separation 
should Ixi as wid(^ as possildc?: hut this is only a matbjr of feeling. 
It is a (pu'stioii of fact. I-.et us proceed then. The question re- 
solves itself into the following terms : 

monkoys of tlio New Continent, which are distinguished by tlie structure 
of the nose. Others have under, tood the word “ Catarrhiiii ” to incan those 
without a tail (Anthropoids), or with a tail (Pithecians). Tho second 
cla.ssitication which wo have above sununarised is that wlilch M. Broca has 
adopted in his memoir, “ Sur POrdre des Primates,” in 1809. 

Among the Antliropoids, the genus Gorilla is limited to a single species, 
tho Gorilla Savagii, whose habits have been described by Paul du Chaillu. 
— (“ Voyages ct Aventures dans I’Afriq.ic hhpiatoriale.” Paul du Chaillu. 
Paris, 18G3. And “ A .Tourney to Ashaugo Land,” by the same author, 
London, lSfi7.) Gf the Chimpanzee, or Troglodytes, there arc at least sir 
species : tho black, tho most common ; tho Anbryi, a sx>ecimcn of which was 
brought to France by Count Aubrey j tho Calvus, or bald ; and the Koolo- 
kamba, mentioned by ]M. du Chaillu; the Schweinfurthii, from the rivers of 
tho White Nile ; and tho Livingi'tonii, or Soko, from tho banks of Lake- 
•Bcngiiela. With tho exception of the last two, all are to bo found from the 
Gambia to the 13th degree of south latitude. The Orang-outang, or Simia, 
or Satyrus, includes two species : the Rufus, or red-haired, of Borneo ; and 
tho Bicolor, of Sumatra. Lastly, the Gibbon, or llylobatos, has numerous 
species, of which about ten have been ilescribed. The Ijirgest is tho 
Siamang, or Ilylobates Syndactylas. 
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What is ilio value of the characteristic ]^oints of ilifTcvoncc^ hc- 
twooii ]\rau aud monkeys, ainl especially tin* aiithrojioid apes I Aiv 
these dillereiRM's as ‘^uvat as thosi* Avhich se[)araie I wo familh‘s or 
two orders ? 

Th(^ nahire of tlu‘ r(‘j>ly will he de])i*iuleiit on 1h(‘ facts we are 
ahout to set forth in the, following chapter, and which M. llroca 
propi^ses to call ;:oo//v//y//c.* 

* M. lirocM, ill tlie iie'ticlc in tlu' “ Dictionnuin* Kiicycl. des Scii'iiccs 
Modicale,” inc'iitioned at page 8, divides aiithrop<)t)gy as folloivs: (1) Zoo- 
logical antl^’opology, or the study of tho luitnaii gro\ij) considered in its 
relations Avith tlu* r<‘st of organised nature; (2) I)(*scripl ive ant liropol(»gv, 
or the study of llu^ Iniinan •grotip considered in its individual n'lations; 
(8) (General anthropology, or the study of the hnnian group considered as a 
whole. On one occasion our ('steeined master ndu'ars(‘d to ns his views 
somewhat as follows : M<'dicine studies individuals; (d Imography, i)e()ples; 
ethnology, races; and gt*neral anthropology, man in his i'tis(‘nibl(\ Jind in his 
relations with animals - this last eonstitnting a particular section as zoological 
anthrojiology. Our ohjcction is, that the denomination “zoological” ndates 
j^smneh to tlu* part which tn'ats (.f the human rae(>s as to that which lr(*ats 
of Man in general, and that we ]n-occ(‘d l)y the sajiu* methods in holh, tlio 
pre-eminence afttiching to anal«»inical chanicters. We wish that ('thno- 
logy w<'re tak(*n, ac'cording t«) its <‘lymological sense, to (‘\pr(*sH the geiuiral 
scu'iici* of jifoplcs, according to Frederic. Muller’s nudhod, and t ha,t tho 
study ain^ doscripl ion of primitive i-accs, ivugardiul as natural divisirms of 
the human t^roup, were left h) amhropology proper. (S(‘(‘ page 8.) M. liroca 
in his s^’stevi haSiCoiisid(‘rcd ethnology as merely ;i hramdi »)f :in( hroi)ology, 
Avhi»-h conse(|nently should I'liter into the plan of this woik ; whilst in 
ours, ^nhiiology, though furnishing numerous materials to anthropology, 
preserves an entire independence, and ie«piircs a distinct volnnio. 




PART I. 

OF MAN C(VNsn)Fi;i:i) IN ms kxhkmtile, and in 

Ills I.'ELATIONS AVITII ANIMALS. 




CHAPTER T. 


niYSlCAL CHAllACTERS. 

J^^KKLKTON AND SKULL LV (;ENEUAli ZOOLOGICAL FACIAL ANCJLK — 

CUANIAL CAl’ACITY — SITUATION AND DIIIKCTION OP THE OCCITITAL 
UOllAMUN — OrCIPlTAI. AND UIOItlUTAl. ANTJf.ES. 

The cljaiactcrs of tlic liumaii ao) of tavo ordia-s : sonio 

or;4ani(\ to lx*, sluditMl on tlio skohdon and on tin? dt-ad laxly ; 
tfilicrs i)liysioloL;ical, on tin*, livin;^. Anmni^ the fonma*, to be 

drawn i'mni skrk'ton nompy tin* iirst’ rank ; tin* skeleton, in 
fact, determines {lie ;^n‘neral form (»f I lie body, seia'es for the 
atfa< hment Aof muscles, and marks <»u{ the ])oundarie,s of llie 
vis(M‘ral't;avili(‘s. 

( Jott'Snfriutf imi-'i. 

d'l^,* skeleton of Mammalia -tln5 class of Abalebrata wliicdi will 
aloTK' (*ni;aj 4 e. our attention — is eomjiosed (1 j (If a ci'iitral axis, con- 
stituted by tile Ixidies of tin* wrte.brai ; (‘J) ( )f a, serii-s of ossixms 
aos directed baekwards, to form, by Ibcir a,L(ei’(\L^at ion, a Jai'^'o 
canal, in wliicli an; contained tin; brain, the cerebellum, and tlie, 
spinal coi-d; (d) Of a. series of arcs din-ctcil forwards, bonndiiiLj 
certain cavities Avliicb are oc(*u[)ie(l, abo\e, by tie* or^aii^ of 
vision, smell, and ta.^te- -tlien by the central or; 4 ans of cii-eiilatioii 
and the ]un;ys- lower down by tin; diL;'(;slive a})])aratus- and buver 
still by the (»iy;aiis of reproduction; (1) (Jf the at)]x*ndages to 
various seenn-nt^ calk'd extn;miti<*s, tin* anterior si'rving, iu a 
general Avay, 4»r lueliensioii, tlic i>oslciior for locomotion. 
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Tho skolcton is composed in of one. liundred and eiglity- 

eight hoiK's, exclusive of the paL'lla, ii small hone developed in tin*, 
thick part of thi‘> tendons of the principal extiMisoi* muscle of the 
thigh ; that is to say, twenty-six for tin*, verii'hral column, eight for 
the cranium, fourteen for the fac(^, thirty-two for each of the} superior 
extremities, and thirty for each of the inferior, Ac. 

The twenty-six homjs of tluj vertebral column are divided thus : 
sevc'ii cervical vertehne ; twtdve. dorsal ; live, and soiiK'times six 
lumbar; five or six sije.ral bones, Avhich, ))emg anehylosed, form tlu^ 
sacrum ; and four or five caudal, Avhich, moixi or less wc'.lded to- 
g(;ther, fof.n the (;occyx. 'Fo speak eorr(‘ctly, ilui cranium is formed 
of thre(3 modilie(l vcrtclivai, and is the true eomiiujiicement of th(< 
vertebral column. 

Kvtuy veri(‘bra, wlKdhe.r cervical, <lorsal, or lum])ar, c.onsists 

(1) In the c.entre, of a foramen, through wliich tlu*. eord ])asses ; 

(2) Aideriorly, (.)f a body, which is articulat(‘d to tliose of the ver- 
tebra) above and below l>y a fibro-cartilagiuous disc, called the 
/nti'rveriidu’al ; (3) Posteriorly, of a spinous proc(>ss, bifurcat(Ml in 
till* (H'rvical ivgion, simple in the rest of the, column, tlie bases 
of which are called lamime ; (4) Of two transverse* proc(‘sses, attachi'd 
t(> tlie body by two pedi(d(‘S ; and (5) Of four articular processi's, 
Avliich serve to attach the v(‘rtebra to haos(‘ above* and l)(*low. 

The eight br)nes of the cranium consist of four middle and 
symiu(M,ric'al--'-the, occipital, the sphenoid, the c'thnioid, and the 
fronOl ; and two lateral pairs — the pari(‘ial and the te.m])oral. 

The middle portions of the occipital, the s])h(‘noid, and the, 
(dhmoid repn'sent the ])ody ofTncli (jf thre(' verhihne. The large 
tint portion of the occii>ital, temporal, and frontal is called tie* 
S'piamous portion, or rcu'dUi (shell). Thest* boms come, under the 
deiioinination of Hat boms. They have, an internal surfact*, Avhich 
looks towards the c.'ranial cavity, called by M. Ihoca rndornnn., 
and an external surfaca*. 

The body of th<*. (jccipital (O, Fig. 2) is foiimal ly He; basilar 
proc'S.s, Avhich is united to tho body of the sphenoid ly an im- 
portant articulation, the basilar .suture. Its surface is transversely 
divided by a semicircular ridge, for the attachment of the niuscle.s 
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of the neck, the middle portion of which is occupied by the inion^ 
or external occipital protuberance; the portion above, or suf- 
occipital, is sc])arated during a part of intra-uterine existence, and 
exceptionally in the adult, and is designated the interparietal, or 
sub-occipital bone. The ])ortiou below has a second curved line, 
also for the attachment of muscles. 


V 



Fia. 2. — P, Frontal Lone ; P, ParietaL’. O, Occipital ; T, Temporal ; S, Great, cr wings of tho 
sphenoid : the ho<ly of the l>oii^ is mulenieath ; M, Superior maxilla ; J, Malar or 
jugal bone : N, Hones of the nose, or nasal hones ; A, Median portion of the arch, 
»)r superior alveolar border, called jn>n\i (i(i‘a>{a 'nu ; K, Nasal sjuno, point uniis-aiimL . 
G, Root of tlio nose, tlie bottom of whicli is occupied by tlie naso-fruntal suture, or 
point nitml ; V, Pijsition of the centre of the coronal, <jr fronto-parietal suture of the 
cranium, or hrcijina ; L, Pt)ii\t when-e the pavieto-occipital suture is united to that of 
tho opposite side, and to the sagittal, or bijwivietal suUire (not seen in the plate), or 
; I, Kxtcrnal occi})ita] protuJ)eraJice, or mion : B, Mastoid j»rocesscs ; ||l Ex- 
ternal orifice of the aval itory canal, also e;illed tron, or point tinricnlnitr ; Z, Zygomatic 
arch, fonued, in front, by the malar bone.'ncbind, by a luoccss called tho ziitiomahc, 
arising from the temporal bone ; D, Point where the four sutures unite — the coronal, 
tlie fronto-sphenoid, tho teiiiporo-sphcnohl, and the teinporo-frontal, or pterion ; 
(!, Gnrved line (»r temporal ridge; R, Point whero this line crosses the coronal 
.suture, or utrph union. All the portion situated below the temporal ridge, marked by 
tho letters S D T constitutes the temporal fos.sa. 


At the union of the basilar process and the sqnamoibs portion is 
the occipital foramen, or foramen magnum of foreign authors, the 
middle, anterior, and posterior portions of which hear tho names of 
basion and opistliion, tho lateral portions being occupied by the 
oecijiital condyles, by wliich it is articulated Avith the hrst cervical 
vertebra, or atlas. Two irregularities in the bone sonudimes exist, 
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namely, in front of the basion, an eminence 'which has been called 
the tliird condyle of tlio occipital ; and on the external part of the 
ordinary condyliis, an eminence called the jugular process. 

The parietal bones (P) present nothing to particularise but a pro- 
jection in the centre, which inai-ks the centre of ossilication, and 
tak('.s the name of parietal cmincaice. The frontal bone (F) is 
divided externally into two portions — the superior and the inferior, 
llie superior, or squamous, has at tlie sides two curved lines, termed 
temporal ridges, which give insertion to the temporal muscle ; and, 
nearer the median line, two projections, termed the frontal eminence's. 
The inferior or sub-cerebral, belongs to tluj face, and presents from 
without inwards. (1) The extcirnal orbital processes, by which it is 
articulated with the malar bones, their sharp lower border forming 
the superior border of the orbits ; (2) Pidges, or superciliary arches, 
which correspond with the- ])osition of tlu^ eyebrows, and have a 
similar direction; (3) A projiadion, or glalx^Ha, on the median line. 
The median point, answering to the point of separation of the two 
cerebral and sub-cerebral ])ortions, is calk'd point sus-orbitaircy 
or ophryon. 

Tlui surface df the temporal (3') is divisibk'. externally into throe 
portions : a mastoid portion, forming tlu*, mastoid ])roc(isses (H), to 
which powerful muscles are attached ; squamous ])ortion ; and a 
zygomatic ;j3ortion. The zygomatic is simply a horizontal pro(;ess, 
which ai;ises«by rtf root, or longitudinal crest, surmounting tlui audi- 
tory oj auricular opening. A fourth portion is especkdly seen on 
th(i infeiior and intracranial surface, called the hard or petrous 
portion, in which is enclosed tluviuditory aj)paratus. 

The sphenoid (S), so called on account of its being wedged in 
between th(i bones at the base of th(5 .skull, con.si.sts of a body, 
which at birth is forme.d of two portions, calked ant( 3 rior sphenoid 
and posterior sphenoid ; of two (kiscendiug wings, or ptcirygoid 
processes, which form the boundaries of the posterior nan's ; of 
two large ascending Avings, of which the highest external ])oi tion is 
seen at S, b ig. 2 ; and of tAVO lesser horizonttal Avings, Avhich form 
part of the cranial cavity, avIk'to tliey separate thej middle and 
anterior cerebral fossae. Viewed from above, that is to say from 


D 
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the sid(j of the cranial cavity, the body of the sphenoid presents 
an excavation, the sella turcica (L, Fig. 6), a transverse fissure, the 
optic fissure, and between the two a slight ridge, to which the 
( Jcrnians have given the name of ephippiuni. 

The ethmoid has si)ecial relation to the nasal fossic, and only 
lias interest to tlie anthropologist from the side of the cranial 
cavity, where it impinges upon the median line between tAVO portions 



Fio. 3.— O, Supra-orbital, or .supni-nasal point, in the centre of the minimnm frontal 
width MM ; N, Nasal point in the centre of the iiaso-frontal suture ; E, NaM spine, 
or sub-nasal point ; A, Mi<idle point of the su])erior alveolar arcli, or stiperior 
alveolar point ; S, Point of junction of the temporal i-idge and the coronal suture, 
or stephanion ; U, Position of the frontnj- eminences: 1), Maxillary bones ; J, Mahir 
bones ; G, Anterior nares ; Z, Zygomatic ar'chcs ; F, Mastoid pi'oeesses. 


of the frontal, by giving attachment to the crista galli and the 
cribriform lamella, tlirougli Avhicli tin*, filaments of the olfactory 
nerve pass from the cranial cavity into the nasal fossae. 

The principal bones of tlui face are the nasal leones (hT, Fig. 3), 
Avhich unite Avitli the frontal to form the naso-frontal suture at 
the root of the nose ; the superior maxillary hones (D), a prolonga- 
tion of Avhicli, called the ascending process, is articulated Avitli the 
frontal at the sides ; the palate hones, Avliich enter into the forma- 
tion of the roof of the palate behind ; the malar, or jugal hones ( J)^ 
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which project backwards, and at the side, at the junction of the 
temporal, to form a soit of bridge called the zygomatic arch ; and 
the inferior maxillary bone. The superior maxillary boiK's are the 
ju’iiicipal bones of the face. At the si<les they are articulated with 
the malar bones ; above, they form the inferior wall of the orbits ; 
internally they arc unitcHl to the bones proper of the nose, and 
form the lioimdary of the anterior nares; below, they form, by thiur 
union, the superior alveolar arch. At the point wlnu'c- the posU'Tior 
border of the ascending process joins the frontal and the. os unguis, 
is the particular spot for the application of the craniometer, or 
dacryoii. *()n the median line of th(5 part subjacent to the anterior 
iiari'S, arc two other im]^rtant points — the sub-nasal, whic.b (jorre- 
sponds with the border of the nostril, occupied by an osseous point 
called the nasal spine, and the alveolar point, situated in the middle 
of the alveolar arch, at its anterior and inferior portion. 

TIui inferior maxillary bone is comj)osed altog(‘lber dilTerontly — 
of a 1‘oily, of a vertical and po.stcrior ramus, which forms an angle 
vith il, and of a Imrder or alveolar arch. As a matter of (hiiail, 
we may mention the coroiiuid ])roeoss ajid the ai ticiilar (joiidylo, 
which terminate, tlie om; in front of, tin*, other bein’ iid, the snj)erior 
l)ur(l(*.r of the posterior ramus ; then the mental eminence, and 
l)ehiiid ft, internally, the tubercles geni* 

Tlic tlifnax comprises, l)csides tw(dv(‘, dorsal vert(^l)roe, wliiidi 
close it ill behind, the sternum in front (Kig. 1) and twelve ribs on 
each tide. Seven, called the true ribs, are din-ctly cuiimjcted with 
the. sternum liy carti]ag('.s ; ami live false, an*, only united t(' it 
indirectly, tlu^ last two bearing ilui uaine of iloating. 

The abdomen has no hone, in the proper sense, Ixilonging to it, 
but at certain points of its parhdes are seen thick lil)r()ns hands, 
which are the vestiges of ribs to ho found in some mammalia, and 
especially in reptiles. 

The*, pelvic cavity, or pelvis (Fig. 10), is composed of homjs 
which equally appertain to other parts, iiaimdy, to the vertebral 
column and the inferior extremities. 

Each extremity is composed (1) Of a base, which is tlie shoulder 
in the one anJ the liaunch in the other. The Iximw which com- 
pose it form, by uniting with those of the ojipositc side, an osseous 
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(tincture at each extremity of the trunk. At the supeiior extremity 
these are tlie clavicle and scapula ; and at the inferior, the iliac, or 
coxal hone, formed of three primordial hones — the pubis, the 
ischium, and the ilium. (2) Of a first segment, the arm, formed 
by the humerus ; and the thigh, by the femur. (3) Of a second 
segment, the forearm, formed by the radius and ulna ; and the 
leg, by the tibia and fibula. (4) Of a third segment, the hand, 
made up of eight bones for the carpus, live for the metacarpus, 
and three for each finger, except the first, 'which has only two; 
and the foot, made up of seven bones for the tarsus, five for the 
metatarsus, and three for each toe, except the first, whicn has only 
two. Of the bones of the tarsus, tlie calcaiieiim, or bone of the 
heel, merits particular notice. 

The femur, which we select as an example of a long bone, con- 
sists of (1) a shaft, or diaphysis, formed on its outer surface of a 
layer of compact tissue, and on its inner of a medullary canal ; and 
(2) of extremities, or epiphyses. At the upper extremity nre the 
greater and lessor trochanter — processes for the inscrtio]i of 
muscles ; the neck, which is very long, and takes a,p. oblique out- 
ward direction; and the articular head. The lower extremity 
consists of an internal and ext(‘rnal condyle, and lAi arti(Uilar 
surface. The humerus consists, in like manner, of a shaft, two 
tuberosities at the upper extremity, a very short neck, and a head ; 
interiorly, of two processes — ^an external and an internal condyle. 

The bones, whether long, short, or flat, are covered in- 
equalities, tubercles, eminences, or processes, all having the same 
object — namely, to furnish points *of attachment for muscles and 
ligaments. It is to these several points we apply our instruments, 
as well as to certain edges and prominences, when making osteo- 
metric measurements. We ought to mention also the styloid 
process, at the outer side of the lower extremity of the radius ; 
and the internal malleolus, on the inner side of the lower extremity 
of the tibia, &c. The flat bones of the cranium are united together 
by sutures, the long bones of the extremities by articulations. 
The most interesting of these latter, as far as we are concerned, is 
(1) The scapulo-humeral, in which the head of tile humerus is 
received into the glenoid cavity of the scapula, a sort of ligamentous 
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bag, in Avbich the two surfaces arc kept in contact, and at the same 
time arc permitted to glide easily the one upon the other. (2) TIk^ 
coxo-f( ‘moral articulation, in which the head of the femur is 
received into the cotyloid cavity of the ilium. ( 3 ) The hinge-like 
articulations of the (3lbow and the ankle-joints, which only permit 
the movements of flexion and extension. ( 4 ) The superior articu- 
lation of the radius, so marvellously adapted for free rotation in 
every direction, &c. 

Eonos, when first farmed, consist of cartilage, the osseous matter 
being deposited at eertain points, which afterwards coalesce. Later 
on, when ^ho entire bone has become fully formed, and old age 
begins, those with sutures Ixicome soldered together edge to (‘dge. 
Thus wo have two ordc^rs of phenomena — the fusion of osseous 
points in one and the same bone, and th(3 fusion of distinct and 
contiguous bones, which we must bo careful not to confound, and 
upon which we shall have more to say presently. 

Variations of the tikrleton. 

'The number of bones slightly varies in the mammalian scries. 
A^l have sej^'cn cervical vertebrai, (except the ai, or sloth, which lias 
nine, inid th(3 lamantiii, or sea-cow, ^jight. Among long-necked 
((uadm[)eds, as the girafFi^, they only increase in height. The 
nuinbcTr of*dorsal vertebraj, and of i)airs of ribs which they sup])ort, 
is le« constant — from eleven in the bat, they attain t(3 nineteen or 
twenty in the elephant. The number of the lumbar vertebim 
deviates but little, and varie.s ^(morally from four to sev(Ui. The 
lamantin, however, has but one, while the dolphin has eighteen. 
These inconstancies do not, however, appear to have the importance 
which we might imagine. Genera far removed from one another 
have the same numlicr of ribs or dorsal vertebree : as the orang, 
the hare, the camel, the cat, and the kangaroo, which have twelve ; 
while contiguous species have a different nuridier, as tlie ox of 
Europe, which has thirteen ; the aurochs, or wild ox, fourtc.'en ; and 
the bison, fifteen — all three of the genus bos. Often the difference 
is merely thiJt a lumbar vertebra becomes dorsal, or vice versa. 
When, in the human subject, there is a thirteenth rib on one side 
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only, or tliii teen on both, a lumbar vertebra is the point of articu- 
lation. Tlie number of caudal or coccygean vertebra^, varies in the 
monkey iriljc — not including the anthropoid apes — from one to four 
in tlic magot to twenty-nine to thirty-one in the baboon and some 
of the ateles ; and among the rest of mammalia, from two in the 
Egyptian tapir to sixty in the Cape rorqual. 

Tlie" bones of the head arc constructed in animals after the same 
model as in Man ; certain parts of them are more or less developed; 
the cells or sinuses interposed between thei^ laniinoe are more or 
less large ; some sutures, by closing slowly, leave certain portions 
of th(3 bone isolated ; while others, owing to their becoming con- 
solidated early, diminish the number of bones. Hence the cause of 
the differences met wiili between them. IMan, at his full develop- 
ment, has the smallest number of bones, and the rodents, at birth, 
the greatest number. Among the latter, the s<piamous portion of 
the occipital bone is divided into two, whil(3 the parietal and frontal 
are cemented together into one. 

The anterior and posterior s])henoids, united in Man, are distinct 
in the greater number of mammalia. The sqnamops and petrous 
portions of the tem])oral, on the contrary, remain distinct in the latter, 
and perlijips, witli om*- e.xca'.ptioii, are nnit(Hl in iMan and, i the monkey 
tribe. ^ ]\lorcover, we freq^iently observe in Man, as an anomaly, 
th(i reproduction of normal arrangements in other animals, as if 
by {I sort of reversion towards certain states which its own organisa- 
tion might have gone through previously. Thus the fusion of 
the parietals into one — as among the rodemts — tlui division of the 
frontal into two separate bones — ^common among mammalia— the 
persistence of an interparietal bone, &c. The early fusion of th(i 
two bones pro\)(3r of the nost^, especially in th(3 inferior races, and 
the tardy consolidation, on the. contrary, of the intermaxillary with 
the maxillary, are other examples of the same kind. 

Bones of the Nose, 

The bones of the nose ])roper remain separated on the median 
line up to an advanced age in the white; their union is frequently 

* “ Traite d’Auatomio Compavee,” &c., by J. F. Meckel. 'Translated into 
French by Th. Schuster. Ten vols. 8vo, Paris, 1858. 
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completed at twenty or twenty-five years in Hottentots. Of twenty- 
seven skeletons of adult men, taken at random by M. Broca, the 
fusion existed in five, all in negroes. In the chimpanzee they 
appear united at two years of age ; in the gorilla and the pithecians 
even sooner. Hut in the cebians their fusion is slow, so that these 
resemble IMan in this respect more than the anthropoids. 

Cam])er has forgotten the tardy union of the intermaxillars^ 
with the. maxillary bones, and having made their constant absence 
to be distinctly eharaoteristic of Man, we must speak of them more 
at length. 

The inttS'maxillary bones, to the number of two, appear to he 
imited in the form of a Afedg(‘, enclosed between tlu^ two superior 
maxillary, supporting the incisor teeth, and having above two 
processes which partly close in the anterior o})ening of the nasal 
fossio. Though easily seen up to the third month, their independent 
existence is brief, they commence to consolidate at that period at. 
their external side, and become united with the maxillary about 
llu* third year. Nevertheless their ])alatine sutures do not entirely 
disappear till V>wards twelve or fourtc(m years of age, according t,(> 
IM. Sappey, and were still visible in one hundred and four out of 
two hundred French skulls examined by M. Ilamy. All the. 
phases fif their solidification would he Retarded in the nc^gro races. 


Intarrnnxl lUiry Banes, 

In the majority of Tnamraalia tlio inhu’maxillary hones continue, 
on the contrary, beyond adiTlt age, and remain distinct. Tlie 
elephant, the dolphin, and the sh(M*.p are an exception, andresemhhi 
Man in this respect ; so do the anthropoids — their intermaxillary 
suture should disappf‘ar about the end of the first dentition, accord- 
ing to M. Vogt. In descending the scale in monke.ys, tlie ijiter- 
maxillary generally partakes of the characters wliich it has in the 
generality of ([UJi<lrup(Mls. 

In the exinmiitics tlie general type of Man and mammalia varies 
but little, and is unimportant. Some hones, for exampk^, which, 
owing to the liabits of Ihe species, are superlluous, become atro])hi(id, 
or anchylosed together. Thus the clavicles are reduced to mere 
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vestiges in some carnivora, and disappear altogether in ruminants 
and amphibious mammalia. Sometimes one of the bones of the 
forearm or the leg becomes reduced in size, or anchylosed to the 
adjoining one. The same phenomenon is observed even more fre- 
quently at their extremities. The metatarsal or metacarpal bones 
arc four in number in the sloth, two in the stag, and one, caUed 
the cannon bone, in the horse. There is some relation between 
this number and that of the digits or toes. Thus the pig has only 
four digits, the rhinoceros three, the greater number of ruminants 
two, and the horse but one, called the hoof. In the horse the 
atrophy of othtu* digits is manifest, the vestiges of them' remaining 
at the sides in the form of needle-like roiighnesses. 

An analogous absence, as if from want of use, occurs in the bones 
of the pelvis of amphibious mammalia, whose hinder extremities 
have become of little importance, or are wanting. The pelvis is 
only represented by certain osseous styles which are amalgamated 
with the soft parts, or is altogether wanting. This is to be noticed 
in the dugong, the porpoise, the whale, &c. 


Relationn of the Omnium to the Face. 

The cranium is formed '<)f two portions in all mammalia — the 
cranium proper, the receptacle of the brain ; and the face, the, 
receptacle of the principal organs of sense aiid of the masticatory 
ap])aratus. Their dcvelojmient is in an inverse ratio, and®’ their 
respective situation in relation to that development. In Man the 
cranium is large and placed above the face ; in quadrupeds it be- 
comes less, and recedes more and more backwards ; in monkeys the 
size and situation of the cranium and face are iiitermedial. Thes(i 
two characters thus assume a considemblc importance, and are the 
point de depart of other subordinate characters, wliich, in then* 
turn, assist in distinguishing men and animals. It is natural, 
therefore, that anthropologists should early have bethought them of 
some decided methods of estimating their value. Various methods 
have been proposed ; the one most in vogue is that of the facial angles. 

This was one of the first attempts of craniometry.* This branch 
of anthropology, so cultivated at the present time, has been hitherto 
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studied especially with reference to the comparison of races, and 
will consctpuHitly he treated at hmgth in the second part of this 
work, which is specially set apart for that purpose. We will not 
now anticipate the subject further than by mentioning a few of the 
more striking characters which distinguish Man in general from 
animals. 

Facial Anf/lcfi, 

The facial angles ai;^} four in number. The most ancient is the 
angle of Camper. It is formed by two lines, one called the hori- 



Fkj. 4.— II H', Horizontal of Camper j F F', Facial line of Camper; F A H', True 
angle of Camper; FB K, Angle of Gcoffroy Saint-IIilairo and Cuvier, its vertex 
at the edge of the incisors ; I C M, Anglo of Jules Clofjnct, its vertex at the alveolar 
border ; O D U', Anglo of Jacciuart, the sub-nasal i)oint ; O I), Facial lino of 
Jacciuart. 

The most useful angle is that of Cloquet, with its vertex at C, but whoso facial 
line, C I, impinges, not at the most projecting point of the forehead, but imme- 
■diately above tin; superciliary arches. 

zontal, 11 ir. Fig. 4, Avhich its author marked as a priimipal guide, 
over the auditory opening, and the inferior boi(](;r (d tJie nares ; 
the other, called the facial, F F', tangent to the two most pro- 
minent points of the face — the glabella, or central [xunt of the 
forehead, above ; the surface anterior to tlio incisor teeth, below. 
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The original intention of Pierre Camper* was to give to artists 
a method of comparing the heads of living persons with the skulls 
of different races and of different ages; but in another work he 
extended its use to animals. 

Camper^s Angle. 

Its apex was situated at the intersection of these two lines, at 
a point, A, Pig. 4, placed sometimes in front of the superior 
maxillary, as in negroes ; sometimes bchiird, as in many animals 
— the dog, for example ; or at the nasal spine, as in the white, 
races. “ The angle which the facial or characteristic line of the 
face makes,” says Camper, “varies frofh 70 to 80 degrees in the 
human species. All above is resolved by the rules of art, all below 
bears resemblance to that of apes. If I make the facial line lean 
forward, I have an antique liead ; if backward, the head of a 
negro. If I still more incline it, 1 have the head of an ape ; and 
if more still, that of a dog, and then that of an idiot.” 

The second angle was suggested by Ceolfr(.)y Saint-IIilaire arid 
Cuvier in 1795, and afterwards abandoned, no doubt owing to tin* 
difliculty of taking it with accuracy on certain animals. The facial 
line of Camper was maintained, but the horizontal' line became 
obli([ue, K B, passing acrosl" from the auditory opening to tile border 
of the incisors, B, where the apex of the triangle is sitqated. 

The third angle is a mean between the two preceding ones. The 
facial line rests tangent superiorly at the most prominent jpart of 
the face, but stops short below, on^a level with the supei'ior alveolar 
border, I G-. The horizontal line descends obliquely, like that of 
Geofiroy Saint-Hilaire and Cuvier, but terminates at the same 
alveolar border, G, which becomes the apex of the triangle. Jules 
Cloquet adopted it in 1821. 

The fourth angle, which moreover has enjoyed very considerable 
repute, was the result of a misconception. M. Jacqnart, in adopts 
ing it in 1856, thought to follow in the footsteps of Camper, or 

* “ Dissertation sar les Differences reelles que presontent les Traits du 
Visage chez les Homines do differents Pays et de differents Ages,’* by 
Pierro Camper. Posthumous work published by his son. Paris, 1791 
(written in 1786). 
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rather in the principles which had .i^iiidod ^rorioii in the construc- 
tion of his goniometer.* One of tliesc two liiK's is the facial line 
of Camper, terminating at the nasal spine, 0 D, Ihi*. other the hori- 
zontal lino, hut stopping short also at this point, 1) IT. Its apex 
therefore is always formed at the nasal spine, 1). 

Our own measurements, made on more than eleven hundu'd 
human skulls, and on about a hundred skulls of animals, enable 
us to form a judgment as to the value of those four facial 
angles.t 

Jarfjnarffi A tttflo. 

'Iho angle of Jacquartf* at its apex at the nasal spine, varies 
under five inllmmces. (1) The degree of prominence of the nasal 
spine, very strongly marked, as IM. IJroca has observed, in the 
white races, often not observable in negroes; (2) The degree of 
prominence of the glabella, which, about one hinulred and ninety- 
nine times out of two hundred, is the superior point of the facial 
Ir.Ki ; (3) The difb'.nMico of height of thi*. auditory foramen rela- 
tively to the J)ase of the skull; (4) 'fhe more or less marked 
elongation of th(i fac(', that is to say, tin*, (h'gre.c of prognathism ; 
(5)* The aim rant of development forward of t he anterior portion of 
the braiti, as shown by calculations made among the hydroccpliali, 
in whom the hrain-case is very much enlarg(uj, and among the. 
microcephali, in whom it is very much diminished in size. Under 
all tluffee various inllueaices, it is very difficult to determine which 
has the greatest predominance, and conseqmuitly which represents 
the angle of dacqnart. 

The angle of Camper diminishes or incrc'ases for the same 
reasons, except that it has no reference to the prominence of the 
nasal spine. It tak(js account, however, of the elongation of tlu^ 
face in its sub-nasal portion, which has by far the most iiijlneiice, 

* “ Meiiauraiiou do l’An^,do Facial et LonioTiictrcs,” by H. Jacqnart, in 
“ Mem. Soc. do JBiologie,” 1855 ; “ Do la Valour do I’Os Epactal (measure- 
ments of sixteen facial angles), by tho same aiitlior, in 'Moiirnal Anafc. ot 
Physiol.,’* 1866 Crania Americansi,” by S. G. Morton, Phi!ad(ilphia, 1839. 

t “fitndos sur Piorro Camper efc siir I* Anglo Facial clit do Camper,” by 
Paul Topinard, in “ Revue d’ Anthropologic,” vol. ii., 18/4. 
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on prognathism in Man, and which the angle of Jacquart altogether 
leaves out of consideration. 

Angles of Geoffroy and Cuvier. 

The angle of Geoffroy Saint-Hilairo and Cuvier also sets aside 
the nasal spine, and takes in, in the same way, the sub-nasal region 
of the face ; ])iit at the same time exhibiting it in a more complete 
manner. Hence we shall Jiccord to it the preference. Why, 
indeed, should we preserve the pretended horizontal lino of Camper % 

[t does not exist in Man, and still less in animals. By^ intersecting 
with the- facial line it more frequently has but one virtual apex, which 
gives an unfavourable impression. The auriculo-dental line of Saint- 
Hilaire and (Juvier is, on the contrary, rational ; it passes along at 
the same extremity of tlie face, and does not lose one of the two 
portions which one desires to measure — the development of the 
face. Apart from these objections, which appertain to all tlie 
facial angles, the angle of Geoffroy Saint-Hilairo and Cuvier has , 
one specially belonging to it, namely, the impossibility of accepting 
the line of the teeth as the extremity of the face. ?in a great many 
animals, in fact, the front teeth arc either curved downwards, im- 
moderately elongated into offensive wea})ons, or are altogether 
wanting ; frequently, also, they fall out during life, or are lost after 
death. 

Cloquefs Angle. 

The angle of Jules Clociuet has all the advantages of the pre- 
ceding, without this latter objection ; we consider, therefore, that 
it should have the preference. 

The principal objection wdiich attaches to all the facial angles is 
the adoption of, not the most logical point for the superior 
extremity of the facial line, but the most prominent, which is 
always found to be, with the angle of Jacquart, and almost always 
with the others, the glabella, or the centre of the superciliary 
ridges. The differences of prominence of these parts causes the 
facial angle in Man to vary several degrees ; that is to say, there is 
as much difference as there is between the natufal faculties of 
races the most opposite. In animals it is even more so ; and Cuvier 
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mado up his mind, under all circumstances, to abide by the 
principle of Camper. What he very properly sought was the 
anterior limit of the brain at the loAver part of the forehead — the 
point sus-orintaire of M. Broca. In a gorilla, for example, by 
taking the most prominent point, which lies over the superciliary 
arches, thii facial angle, at its apex at the nasal spine, would be 
about 40 degrees ; Avliercas in reality, that is to say at the sii])ra- 
orbital point, it is only 37 degrees. Consequently it is always the 
anterior limit of the cianial cavity, whichever angle is preferred, 
and not the most prominent point, which should be taken for the 
facial linn sftperiorly. It is in this Avay that th(* following angles 
have been measured, for itlio purpose of showing the difTerence 
between the most divergent human crania we have met with, an 
anthropoid and a carnivorous animal. 

FACIAL AXGLKS (FACIAL LINK AT THE SUPRA-ORBITAL POINT).* 


Gooflfroy Saint-IIilairo. Cloquet. Jacqiiart, Camper, 

Native of Lower Brittany... 68*5 ... 72’0 ... 85*0 ... 81*5 

Naniaquois negro ... ... 5t*0 ... 560 ... 62*5 ... 59’0 

Male gorilla... ... ... 29*0 ... 31'0 ... 32*0 ... 3r5 

Newfoandlaml dog... ... 25‘0 ... 24*6 ... 25’0 ... 25‘0 


The facial angle adojitcd for the comparison hetwcon Man and 
animals is that of (Jlo<]^uet, the superior extremity of the facial line 
being trf>nsfidrred»to the supra-orhital point. We shall give it the 
name of “ amjle facial 7-oologique” The following table gives some 
examples of its division : 

ANGLE OF CLOQUET (iTS VERTEX AT AlE ALVEOLAR BORDER AND THE FACIAL 
LINE AT THE SUPRA-ORBITAL POINt). 


White man, maximum ... ... ... ... 72*0 

Namaquois upgrf), minimiim ... ... .. ... ,56*0 

2 male chimpanzees ... ... ... ... ... 38*6 

1 j, „ 1st dentition ... ... ... 51*5 

5 male gorillas ... ... ... ... ... 32*2 

3 female gorillas ... ... ... ... ... 31*8 

1 male orang ... ... ... ... ... ... 2.S-5 

1 „ „ 1st dentition ... ... ... ... 50*5 


* The angles in this and the following table have been taken principally 
by projection, from drawings made with the crauiograph of M. Broca. 
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1 magot (pithecians) 

36*5 

2 macaques „ 

37-4 

3 baboons „ 

32-3 

2 howlers (cebians) 

31-7 

1 maid (lemurians) 

26-5 

2 badgers (plantigrades) 

320 

1 bear . . 

30-6 

2 elephants (proboscideans) ... 

30.2 

1 seal (amphibia) 

28-0 

1 phascalomys (marsupialia) 

250 

2 horses (cquidto) 

» 24-0 

6 dogs (carnivora) ... 

24-3 

2 foxes „ 

i‘?2*5 

2 lions „ 

22-5 

2 pacaa (rodeniia) ... ... 

22*2 

2sheep (ruminaiitia) ... 

21*5 

2 kangaroos (inarsupialiid 

20-4 

1 wild boar (pachyderniafa) ... 

10*0 


Jt follows from this (1) That between the narrowest facial angle of 


an adult man, wliich is 50 degrees, and the widest angle in an adult 
anthropoid (one of our chim])anz(‘(\s), wdiichis 42 degrees, there exists 
an interval as groat as these two extremes are exce])tronal ; (2) That 
between anthropoid apes, next in order, there is no such line,, of 
demarcation ; (3) That by this characteristic, man is sepn.ratod in 
the most remarkable manner from the rest of th(^. mammalia, in- 
(dmling the anthropoids. It has been argued, from the exormous 
angle in young anthropoids, that oiu‘. must make the comparison in 
the child and not in the adult jiiaii, and tlien the distance is quite 
as groat. , 


The facial angle, then, furnishes a ])rimary cliaracteristic of Man 
in relation to animals. Hut it expresses less the relation of th(‘, 
size of the face to the size of the cranium, than tlie absolute 
do\'elopment of the former. It attains seventy-two degrees in Man, 
because the face is small and short, and only ten degrees in the 
wild boar, because it has considerable length and flatness. 


Method of Cuvier, 

Other methods lead to the same result. Thd most simple 
consists in estimating the importance of each part, and of com- 
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piiring them afterwards. Cuvier estimated, upon sections, that the 
cranium, in proportion to tho face, was as follows : 

White man ... 1:1 

Negro ... ... ... ... ... ... 4 : 1*25 

Chimpanzee ... ... .. ... ... 3:1 

Gibbon, sapajou, and macaque ... ... 2:1 

Hedgehog 1:1 

Porcupine ... ... ... ... ... 1:2 

Hare ... ... ... ... 1:3 

Horse ... ... ... ... 1:4 

Whale ... “ 1:15 or 20 


Method of Seffond. 

M. Segond has propo'sed to measure, upon antero-postorior 
sections, the various angles formed at the level of the anterior 
border of the occipital foramen, hy lines drawn from the principal 
points of the middle circumference of the liead. On these sections 
lie applies a graduated circle, wliose centre corresponds to the basion 
(B, Fig. 6), and upon which needles, or movable radii, are directed 
towards the points desired. The face is thus found intercepted by 
two lines, the t)ne separating* it from the cranial cavity, and which 
meets at the supra-orbital point ; the other going to the inferior 
border of the jaw ; the cranium being included between the same 
line of separation and the long axis of the occipital foramen. These 
two angles have given us the following results, which satisfactorily 
exhibit the relative development of the cranium and of the face : 




Cerebral angle. 

Facial angle. 

2 European infants 

•• / 

... 158° ... 

... 22° 

6 „ adults 


... 159° ... 

... 47° 

3 adult negroes 


... 152° ... 

... 46° 

1 cbimpanzeo 


... 116° ... 

... 56° 

1 gorilla 


... 108° ... 

... 54° 

4 orangs 


... 108° ... 

... 47° 

Otter 


... 105° ... 

... 24° 

Viscacha 


... 100° ... 

... 41° 

Bog 


... 97° ... 

... .32° 

Rat 


... 95° ... 

... 27° 

Fox 


... 82° ... 

... 29° 

Hippopotamus 


... 76° ... 

... 45° 


Th(* process of Cuvier does not seem to have been applied but 
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very approximately; that of M. Segoiid gives only one of the 
elements of comparison. It 'would be better to measure directly 
the base of the triangles, of which ^1. vSegond only notices the 
angles, and to calculate their area ; or to obtain, on one side, the 
volume of the face by a sort of triangulation ; and on the other, of 
the cranium by tlie ordinary cubic measurement of its cavity. M. 
Ass(^zat lias commenced tliat part of the study which relates to the 
face in his “ Edcherches sur les Proportions do la Face,’^ communi- 
cated, in 1874, to the French Association for the Advancement of 
Science ; it rests with him to extend it to animals. The question 
as regards the cranium is not yet settled. 

Capacity of Cranial Cavity. 

The capacity of the cranial cavity is arrived at, as we shall see 
])resently, by filling this cavity with grains of different sorts, and 
preferably with small shot, in accordance with certain directions. 
The figures giving the height, volume, or weight of the human 
body, as compared with the volume of the brain in the niammaliaiji 
scries, would form a very instructive table, if observers had taken 
more care to give us either one of these three elements. Our object, 
however, being to give more particularly the comparison ^f Man with 
the anthropoid apes, the following data will suffice : 


jMan, European male, in round numbers ... 

Cubic centimfetres. 

16 gorillas, males 

... 631 

3 „ f(;malcs ... 

... 472 

1 gorilla, 2rid dentition 

... 440 

1 „ 1st „ ...• 

... 413 

3 orangs, males 

... 439 

1 oraug, female 

... 418 

1 „ 2nd dentition 

... 404 

1 „ Ist „ 

... 425 

7 chimpanzees, males 

... 421 

3 „ females 

.. 404 

1 chimpanzee, 1st dentition 

... 328 

2 lions 

... 321 

1 bear 

... 265 

1 wild boar 

... 207 

1 ram 

.... 150 

1 Newfoundland dog ... 

... 106 
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Thus we perceive that the capacity of the cranial cavity, and 
consequently the volmiio of the organ it encloses, increases slowly 
and gradually in animals, hut suddenly and to a prodigious extent 
as we pass to Man. Now all the animals except the last two or 
three are obviously of the same size as Man. If tlie three 
anthropoids are a little less in stature, their limbs, head, chest, and 
especially their abdomen, arc much larger ; the gorilla, espc'cially, 
is enormous, and ought, other things being equal, to hav(i greater 
cranial capacity than* man. The chimpanzee, however, has only 
38*06 per cent.; the orang, 29*26; and the gorilla, 35*40, as com- 
pared AvitljPMan, while the extreme proportions among gorilla males 
are from 31*66 to 41*53 ptr cent. Moreover, the difference between 
the sexes is as in Man : the cranial capacity of the anthropoid 
male exceeds that of the female by about 50 cubic centimetres. 

M. Yogt has tabulated a number of cubic measurements of th(^ 
skull, obtained by various methods other than our own, and 
amongst them that by the use of millet. Tliey cannot b(i directly 
compared with ours, but their mutual relations merit consideration. 
Thus : 


German skull, male ... 


Cubic centimetres. 
1450 

1 gol'illa, male 


500 

2 gorillas, females 

• 

423 

8 orangs, males 


448 

• „ “females 


378 

3 chimpanzees, males... 


417 

1 chimpanzee, female 


370 


The conclusions deduced frofti thes(i agree wdth prcciuling ones, 
lly taking the mean, on the one hand, of all the anthropoid males 
of M. Yogt, and, on the other, that of all of ours, and comparing 
them with the corresponding mean in Man, we arrive at the follow- 
ing result : 

- Vogt’s 12 cases. ToT>iiiard’s 26 cases. 

Mean absolute capacity of anthropoids... 441. ciib. cent. ... 4tJ0 cub. cent. 
Its proportion to that of man ... ... 30‘63 per cent. ... 32*00 per cent. 

It is very evident from this that the three anthropoids in 
question have, deeteris pamhtiSj three times less cranial cavity than 
Man. We do not hesitate to say that, taking into account the 
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bulk of tlio body, it is not three, but four and even five times less 
than is here stated. There seems to us to be a very fundamental 
distinction ])ctween Man and the animal most nearly resembling 
him. We have three or four times more brain — three or four times 
more thinking matter ! The supremacy which our very exalted 
intellectual faculties secure to us, is confirmed to us by the existence 
of an exceptional development of the organ wliich is its seat. 
Anatomy furnishes us, at the outset, with powiirful characters 
sulheient to satisfy the most jealous defenders of human preroga- 
tive, and to console them under the difficulties they will meet with 
in matters of minor importance. We shall consider, shortly, the 
minimum and maximum variations obs^ed in the capacity of the 
human cranium, and in the weight of its contents. l>ut it may be 
useful to notice liore these variations in the three great anthropoid 
apes. The tliree following series refer only to adults, and are the 
most signdicant that we have been able to bring together. In the 
first, the cubic measurement has been inade by one and the same 
proce.ss — that of filling the skull with small shot ; in the two otln^s 
the processes were different.* 

TOPINARD. 


16 gorillas, males ^ 

Capacity in cubi'i oontimtitrea. 
... 475 to 623 

3 „ females 

... 395 „ 580 

3 orangs, males 

... J33 „ 478 

7 chimpanzees, males .. 

... 382 ,,*'482* 

3 „ females 

... 387 „ 425 

\o(;t, ivrc.t 

3 gorillas, females 

370 to 490 

8 orangs, males 

390 „ 400 

7 „ females, and doubtful 

335 „ 425 

3 chimpanzees, males ... 

390 „ 410 

WYMAN, ETC. 

10 gorillas, males 

424 to 535 

4i „ females ... 

385 „ 391 

7 chimpanzees 

294 „ 424 


* Tlie anthropoid apes and other animals we have ineusured were pro- 
cured from the Museum, and also from tho Institut Anthropologique. We 
are also indebted to M. Tramont, tho preparator of natural history at the 
Institut Anthropologique, and to M. Bouvier, special preparator, for the 
loan of a number of specimens, for which wo beg to express our obligations, 
Memoire sur les Microcephales,” by Charles Vogt. Geneva, 1867. 
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The cranial characters in Man and animals, which we are about 
to examine, are partly the result of the dilFcrence of volume of 
their cranial cavity, and partly, and more especially, of the differ- 
ence of their natural posture. Man alone stands perfectly ujuight ; 


BV 



Fjo, 5. -K, Anterior border of the occipital foramen or hasion : C, Its posterior border, or 
opisthion ; K 0, Side view and plane of the occipital foramen; A, Alveolar point ; 

Inferior surface of an occipitiU condyle (artieidating with the first cervicjil 
vertebra, or .ftlas) ; A P Q, Horizontal plane of the base of the sktdl, or alvc(do- 
condylean ; 1, Inioii ; b, Ijambdji ; B, Bregma; 0,»Supra-orbit;il point, or ophryon : 
G, Glabella ; N, Nasal point ; E, Sub-nasal point ; A, Alveolar point. 

the antlwopmd apes liavc an oblique or side movement in pro- 
gression ; the other mammalia have a horizontal attitude ; hence 
their name — (piadrupeds. 

Attitude of the Body 

The head, in all the mammalian series, is articulated with the 
vertebral column by means of the condyles of the occipital, whicih 
rotate from before backwards, and from behind forwards, in cavities 
formed in the bodies of the first cervical vertebra, or atlas. Eetween 
and behind these condyles is the occipital foramen, througli whicli 
the sjiinal cord enters the skull ; its middle and anterior point is 
the hasion, and its posterior point, the opisthion, of whicli we have 
already spoken. In quadrupeds, the occipital foramen and its 
condyles are situated very far backward, and in some, as the horse, 
they no longer occupy the base of the skull, whose posterior surface 

E 2 
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becomes vertical. The muzzle is at the same time more or less 
elongated, as the zoological facial angle showed us just now. It 
follows ( 1 ) That the head is no longer in equilibrium upon the 
vertebral column, but falls forwards. ( 2 ) That its position has to 
be raised in order that the animal may see straiglit before him, the 
axis of the orbits being altered accordingly. In order to com- 
])ensate for tliis excess of weight of the head in front, and to 
prevent its falling forwards, quadrupeds are furnished at the nape 
of the neck with a very powerful ligament, called tlic posterior 
cervical, known in ruminants by the name of nerfde &CK7t/(paxwnx). 
It runs along the spine, becomes free at the level of* the seventh 
cervical verlebra, and is in.sertcd into^the external occipital pro- 
tuberance, or into a depression which replac()s it. The powerful 
muscles of the neck contribute, with it, to preserve the head more 
or less in position. 

Conditions of Equilibrium of the Head. 

In Man, on the conimry, the head is naturally in equilibrium 
upon the vertebral column. The occipital foramen occupies the 
middle of the base of the skull; the weight of the portion in .front 
of the basion, and that o€ the portion behind it, are sensibly equal, 
and the posterior cervical ligamcmt is wanting, or is only represented 
by a simple aponeurotic interlacing. Ilis positu)!! ^/ith •regard to 
seeing, on the other hand, is horizontal ; the axis of tl^e orbits 
is directed forwards, ami the back of the retina is anatomically 
arranged in accordance with tlfis. Special physiologists demon- 
strate in the same way that man’s organisation is such that he sees 
better in the erect posture. Another result of the position of 
the head is a certain horizontality of the plane of mastication of 
the molars as well as the incisors, as may be shown by inserting 
between the teeth a flat rule, placed parallel to the horizon. 


Sitiuition and Direction of Occipital Foramen. 

The occipital foramen is situated in the European at an equal 
distance between the anterior and posterior portion of the entire. 
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cranium, Jn tho negro, it is a little more l3ackward ; in tlio 
anthropoid ape it is considerably so ; in the various quadrupeds it 
again recedes, and still more in tho horse and tlie liippopotamus, in 
which it no longer forms part of the base of the skull. Its plane 
looks downwards and forwards in the white man, directly down- 
AV^ards in the negro, notably downwards and backwards in the 
anthropoid ape, and still more so in quadrupeds. The fundamcmtal 
characteristics of the occipital foramen are its situation and 
direction. The portir^ of the occipital which is behind the 
foramen is very nearly horizontal, if not convex downwards, in 
Man ; wher(?as in animals it is more or loss elevated from b( 3 fore 
backwards, and from below upwards. Tho foramen cannot there- 
fore bo removed backwards, without its posterior border being 
elevated at the same time ; when still farther back, this part of the 
occipital shell is transformed, as it were, into another posterior and 
altogether vertical wall of the skull, wliich is the boundary ahov (3 
of a strong horizontal crest, situated upon tho superior semi- 
(ji*‘cular line. These successive modifications of posture are oblique 
as compared "v^ith those of the bij)od, or, properly speraking, 
(Quadrupedal. The more the foramen is carried backwards, the 
more the equtlibrium is disturbed, and th(3 more the weight of the 
anterior part increases to the detriment o# the posterior. 

It will be sufficient to measure one of the two terms ; for ex- 
ample, the inclination of the plane of the occipital foramen ; that is 
to say, •the angle which it makes with a given line being taken as a 
term of comparison, to find the other, namely, the amount of dis- 
placement of the foramen. Thi^ is what was done hy Dauhenton, 
in 1764, by choosing the line 0 D (s(3i3 Fig. 6), Q)assing from tlie 
j)osterior border of the occipital foramen to the inferior border of 
the orbit. The angle D 0 A, looking forwards, thus determined 
was 0 to 3 degrees in Man, 34 degrees in an orang-outang, 
47 degrees in a macaiico, about 80 degrees in tlie dog, and 90 de- 
grees in the horse. But Dauhenton has never mentioned how he 
measured this angle; he appeared to he satisfied with a very 
doubtful approximation, to judge by his drawings. This measure- 
ment, the first attempt at craniometry, necessarily engaged the 
attention of M. Broca. By means of his occipital goniomc^ter, he 



■54 


PUYSICAL CHARACTERS. 


[Chap, u 


at once demonstrated that the prolonged plane of the occipital 
foramen was elevated occasionally, in the white man, above the line 
adopted by Daubcmtoii, which gave an inverted or negative angle, 
which the latter had not foreseen. M. Hroca was thus led to sub- 
stitute for the line of Daubenton another passing from the same 
point, the opisthion, to the root of the nose, and at a later period 



Fig. 6,— The iintcriorhalf represents the sktill intact, in order to show the inferior border 
of the orlnt : tiie posterior half repiescnts the skull open for the purpose if showijif,^ 
the occiintal foramen and its two median points, anterior and posterior. 0, ( )pistliion, 
or posterior border of the oofapital foramen, hiildeii by the centre of the dial of the 
goniometer ; H, Hasioii ; I), Inferior Iwrder of the orbit, or anterior terminatRig point 
of the line of Ilaubcnton ; N, Na.s;d point preferred by M. Broea ; D D O D’, Line of 
Daubenton ; A B O A', Plane of occipital foramen prolonged both ways ; A O D, Oc- 
cipital angle of I)aul)entou ; A O C. Occipiftal angle of Broca : A 13 Fi, Basilar angle of 
Broca; K, Basilar groove; L, Sella turcica; I, External occipital protuberance, or 
inioii ; J, Internal occipital protuberance. 


to measure a second angle by transferring the apex of the lirst to 
the basiou. 

Now we have three angles relating to the occipital plane. 
A fimt, D 0 A, or occipital of Daubenton, has its apex at the 
opisthion, and its sides formed by the occipital plane and by the 
opistliio-suborbital line ; a second, N 0 A, or occipital of Broca, has 
this same apex, and for its sides the same plane and the opisthio-nasal 
line ’ and a third, ABE, or basilar of Broca, has its apex at the 
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basion, and its sides formed by the occipital plane and the basio- 
nasal line. The following table exhibits the results : 


— 

Occipital angle 
of Daubenton. 

Occipital angle 
of Hroca. 

Ba.silar angle of 
liroca. 

25 human series from... 

4 chimpanzees 

8 orangs 

5 gorillas 

9 gibbons 

12 pithecians 

1°5 to +9°3 
26° 2 

31° 2 

32° 5 

31° 5 ! 

[ 19°6to23°8 

10° 3 to 20° 1 
36° .5 

45° 2 

44.° 6 

40° 6 

33° 3 to 35° 3 

14° 3 to 26° 3 
45° 5 

55° 2 

63° 2 

51° 5 

4 5° 6 to 49° 0* 


Thus th(* direction of the occipital foramen changes somewhat 
abruptly in ])assing from Man to the anthropoid apes, and forms a 
line of demarcation between them which corrcsj)onds with their 
difFcrence of posture. Between anthropoid apes and some others of 
the monkey tribe and the strictly mammalian (piadrupeds, as the 
horse or the elephant, the deviation is still greater. The plane of 
the foramen is raised backwards to 90 degrees. 

Horizontalifij of Vinioii, 

Ilorizoutality^of vision in the living subject, and of the axis 
of tjic orbit ^in the skeleton, depends more exclusively still on 
the upright posture. M. Broca, to whos^ labours we shall have so 
freqiuuitly to refer, is now prosecuting this subject. 

Alveolo-condylean Plane. 

Of ail the lines, or planes, used in craniometry, the most convenient, 
and, at the same time, the most physiological, is the alveolo-condy- 
Ican plane, determined by three^ readily accessible points, viz. the 
alveolar, or middle point of the superior alveolar arch, and the most 
sloping points of the inferior surface of the occij)ital condyles. It 
is represented in Big. 5 by the line APQ, and in Fig. 7 by the 
lino C C. It is in relation to this alveolo-condylean plane, which 
is also called the natural plane of the base of the skull, that M. 
Broca measures the degree of inclination or of straight direction of 
vision, or, rather, of the plane passing through the two orbital axes. 

* We refer to the memoir of M. Broca, “ Siir les Angles Occipitaiix,’^ 
“ Revue d’ Anthropologic,’' vol. ii. p. 193, for the second decimals. More- 
over, we purpose in this volume contimiig ourselves generally to the first. 
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The dihedral angle whicli they fonn by being prolonged is 
called positive, or ordinary, when the plane of vision is raised, and 
the meeting of the two takes place backward ; and negative, when 


B 



Eio. 7.— A, Horizontal axis of the orbit passing through the centre of (.‘ho optic foramen 
behind and through the centre of the base of the orbit in front ; 0 0, Alveolo- 
condyloan plane, or plane of Croca (see A P G, Fig. 6). The other references are 
the same as in that figure. 

it is depressed, and the meeting is in front. In the followng table 
the former has no sign before it ; the latter is accoinpani(3d by the 
sign - . The second column refers to another cliaraot(;r wbmb will 
conic afterwards. In Fig. 7, tli« alveolo-coiidylean plane, C C, is 
parallel, as we see, to the plane of vision, A. 


43 men ... 


Orbito-alvcnlo- 
condylean an git*. 

- 08 

IJiorbital 

angle. 

47° 47 

5 gorillas 


11F31 

39° 01. 

1 orang 


28^" 53 

45° 90 

4 pithccians ... 


15° 44 

52° 24 

6 cebians 


7°22 

41° 59 

1 maki 


23° 58 

73° 72 

3 dogs 


24° 94 

70° 51 

3 rabbits 


31°15 

14-3° 43 

2 liorsos 


36° 09 

109° 19 

1 wild boar . . . 


47° 61 

9.S°91. 
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Tims we fnid that the vision of Man is sensibly horizontal in 
relation to the alveolo-condylcjm j)lane, since it is not depressed 
even one degree in a mean of forty-three skulls, while it is raised in 
all the mammalia, including the anthropoid apes, from a mean of 
7 degrees in cehians to 36 in the horse, and 47 in the wild hoar. 


Binrhitol An(jlc. 

The divergence of vision furnishes another differential character 
to which M. Hrocn, has given his attention, in his memoir 
Sur le Plitn Horizontal de la Tete,” to which we refer the reader 
for the iigur(‘,s. The second column above gives some of them, 
under the head of biorbital angle. It is the angle, open in front, 
which the two visual ax(*-s form between them, or, in other words, 
their degree of divergence. It varies from 40 degrees to 50 degrees 
in Man, and fioni 33 degrees to 62 d(‘gi‘ees in the monkey tribe ; is 
raised to 73 d(;grces in the lemur, increases enormously in quad- 
mpeds, and attains 143 degrees in the rabbit. This is how Man is 
commingled wij;h th(‘> generality of monk(*.ys as far as the lemurs, 
and is separated from the mass of (piadrupeds. The anthropoid 
apes, however, share his lot ; like him they have their orbital axes 
a little divergent. 


Temporal Fossa, 

Of ^11 the m.'immalia, Man has the least development of the 
muscles of the jaw, and the smallest extent of surface for insertion 
of these muscles. What a difference between his small temporal 
fossa, bounded above by a curved line, which is at times clearly 
marked, and the deep fossa of the anthro 2 )oid apes] Is^ot only does 
the whole of the lateral surface of the skull in these latter give 
insertion to the fibres of the temporal — the masticatory muscle par 
ejccellence — but also on the median line in the male there is besides 
a large elevated crest, which allows of these fibres being increased 
to any extent. The elevation, too, of the temporal line, the extent 
of its curve, and its nearness to the median line, are, in the human 
.group, marks of inferiority. In certain pnbistoric skulls from 
Florida, and modern ones from Hew Caledonia, the two lines. 
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distant normally from 8 to 10 ccntim^res, do not deviate but about 
3 to 4 centimetres, thus showing a marked resemblance to the female 
anthropoids. 

The condyles of the inferior maxillary, and the glenoid cavities 
in which they are received, are directed transversely in the 
ramivorous mammalia, from before backwards in rodentia, and are 
Hat in the herbivora. In Man they have an intermediate direction, 
thus bearing testimony to his omnivorous functions. 

Teeth. 

The teeth, divided into incisors for clotting, canines for tearing, 
and molars for grinding and triturating, show still more clearly this 
aptitude of Man. Of his immediate zoological neighbours, the 
orang and tli(i (diimpanzee resemble liiin the most in this resp(;ct, 
particularly in their molars; the gorilla, on the contrary, ditlbrs 
from him, and in the arrangmiient of his teeth somewhat resembles 
the carnivora. , 

The canines arc*, larger in the anthropoid apes, and have a length 
and size which entitle them to be regarded as offensive weapons, 
])articidar]y in th(} gorilla. Between tin; canines ami’ the upper 
lateral incisors may be notu-ed, among adidt anthropoid apes, as in 
the greater number of the monkeys next in order, a gap, called 
diastema. This is, in great part, for the r(M;epti(ni of flio Viiferior 
canine, while, the superior cmiiim pressi.'s between the inferior 
canine and the first premolar, and so wears itself a place mechani- 
cally. Another characteristic of th« teeth of antliropoid apes is the 
projection of the anterior incisors, Avhich is more exaggerated than 
in the lowest races of the human group. 

Man, at least the white, has vertical teeth ; the canines, as well 
as the molars and incisom, are close together and smaller. His 
small permanent molars have two tubercles, and the larger four ; in 
this respect there is no difference betwcMui him and the anthropoids. 
There are twenty temporary and thirty -two permanent teeth, exactly 
as in the four anthropoid apes, the })ithecians, and the greater 
number of the lemurs. In the cebians, a small molar is added 
on each side, which raises their total number to thirty-six. Soma 
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monkeys have a different dental formula ; the macauco, for example, 
has thirty-eight. 

The progress of the eruption of the teeth in monkeys, and their 
periods of succession, are hut imperfectly known. It is certain that 
the eruption is more rapid (coitarls paribus) in the anthropoid apes 
than in Man.* 

The supenior alviiolar arch in Man is generally in the form of 
an hyperbola witli relatively short branches ; that of the three 


A 



n 



Fio. 8.— A, Jaw of the European ; B, Jaw of the Chimpanzee. 

principal anthropoid apes takes the form of a U with long and 
exactly parallel branches; that of the sajou ami the maca(pie is 
elliptical. — {Broca). Other characters have been given as peculiar 
to Man ; for example : 

* See “ L’Hommo et Ics Singes Antliropomorphes,” by M. Magitot, in 
“Bull. Soc. d’Anthrop.,” 2nd series, vol. iv'. p. 113. Paris. 
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The presence of a chin — that is to say, of a small triangular 
surface, more or less projecting above the inferior border of the jaw. 
Eut this character has lost its value since its absence has been 
noticed in a certain number of human specimens, among them the 
prehistoric jaw of the JSTaulette, and some contemporaneous ones 
represented by IM^T. (^hiatrefages and Hamy. 

The (existence of the tul)ercles geni, on the posterior surface of 
the inferior maxillary bone, which are replaced by a depression in 
monkeys. Eut exceptions of an opposite l^ind are met with con- 
tinually, such as tubercles in the anthropoid apes, the depression 
on the jaw of the iS^aulette, &c. 

The presence of a nasal spine. Eut <Kome monkeys have one, 
whilst in many negroes it is so slight as to be almost invisible. 


Difforent (Iramnl Clmrnefers. 

The articulation of the gi-cnitt'r wing of the sphenoid directly 
with the j)arietal. — {Oiven). Eut in a great many specimens of 
difle.rent races, especially the inferior ones, a bridge /orincd by th(>. 
union of - the temporal and frontal is interposed between the two 
precculing liones. M. Eroca descril)es the first of these arraifge- 
monts as usual in Man, dnder the name of ptfrlon m II (see I), 
Tig. 2), and the second as usual in monkeys, under the names of 
pterion rctonrne, when the temporal and sphenoid are largely^inited, 
and oi pterion en K when they only touch each other. 

The size of the mastoid processes. This is a result of th(i 
development of the sterno-mastoiff muscles which are attached to 
them, and have relation to the biped po.sture. 

There is no new cranial or facial chaiuctcr, however strongly 
marked, which can be drawn as a line of demarcation between Man 
and animals, but numerous cases will arise to efface or to weaken 
it. In the head, the transition to the anthropoid apes would be 
inap])reciablc, but for the live following characters of Man: 
(1) The increase of volume of his cranial cavity; (2) The rela- 
tively inverse diminution of the face; (3) The increase of the 
facial angle which arises from it ; (4) The situation of the occipital 
foramen below, and at the centre of the base of the skull, and the 
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horizontality of the two orbital axes, both dependent on the biped 
])ostnre. But the lirst is of such pre-eminent importance that we 
would sum up by saying : The head of Man is only distinguisliablo 
from the head of animals by a single important character — the 
capacity of the brain-case. 


GHArTEK ir. 

VERTECRAr, COLUMN — S ^CRUM PELVIS — THORAX — STERNUM — 

PAUAIXEL BETWEEN THE SUPERIOR AND INFERIOR EXTREMITIES 
— THE HAND AND V(H)T — ^PROPORTIONS OF THE SKELETON. 

Verfabral Cola inn . 

The cervical region, which is in continuation with the head, (If)es 
not materially diller in the mammalian series, ex(;ept in the heiglit 
of the vert(!b'i’ie as before stated. M. Bi’oca has, however, describe.d 
certain variations in it. The spinous ])rocesses, bifurcated in Man, 
are simj)lo in tlie anthro])oid apes and in monkeys ; but in some 
hiiinan skeletons of an inferior race ttiey hav(i been found simple ; 
and iji tli/3 chimpanzee two of them are bifurcated, which establishes 
a transitional link between them. In tlie second place*, tlie anthro- 
l)oi(f apes and Man hav(j the superior surface of each vertcibra 
bounded by two projections, ^whicli are wanting in the infi*rior 
monkeys, whilst they have no little ai)pendix with transverse 
processes, as in the lemurs and carnivora. Their typos, in c(m- 
se(pience, have been disarranged by being separated from that of 
the next zoological groups. 


Conditions of the Equilibrnum of the Trunk. 

The difTerences which the dorso-lumbar region presents are very 
characteristic. I^ormally composed in Man of twelve dorsal 
vcrtebra 3 and of live lumbar, it has sometimes thirteen dorsal and 
only four lumbar, as in the gorilla and chimpanzee. There is not, 



-62 EQUILIBRIUM OF THE TRUNK. [Chap. ii. 

therefore, any very serious difference in this respect between these 
two and ourselves. The orang, on the contrary, loses one lumbar 
vertebra, and the gibbon gains one dorsal, which brings up the 
total number of dorso-lumbars to sixteen in the one and (hghteen 
in the other. In th(i pithecians generally, and in most of th(i 
c(‘bianR, there are nineteen, there being more lumbar in the former 
and more dorsal in the latter. In lemurs there is an increase in 
both rc'gions, b\it especially in the lumbar. The slender loris has 
altogether twenty-three or twenty-four dorsadumbar vertebra3. 

The dorso-lumbar region ]>resents other differences much more 
important, which have relation to the tliree kinds o/ posture or 
attitude of mammalia — the vertical, the (9l)li(|iie, and the horizontal. 

The human head is in natural equilibrium on tlie spine — well 
and good ; but the weight of the viscera contained in the thoracic 
and abdominal cavities tends to throw the whole trunk forward. 
To counteract this, two anatomical arrangements come in. Elastic 
Jigamojits, called yellow, arc interposed between the vertebral 
laniime, and, by vii’tue of their structure, keep the body erccC 
witliout fatigue. A number of ligaments and n?uscles, almost 
always more or less fixed at a right angle — that is to say, under 
tlie most favourable incidences, at the extremity of 'the spinous 
and transverse processes thlnughout the entire length of the column 
- conduce to the same end. In the second })lace, the vertebral 
column presents three alternative curvatures, which tend to preserve 
the line of gravity of the head and trunlv in the axis of sustenfAtion 
passing through the pelvis. By the first of these curvatures, the 
cervical, whose convexity looks M’wards, the weight of the head 
is brought backwards ; the second, or dorsal, being directed the 
reverse way, brings the centre of gravity forwards ; while the third, 
or lumbar, with an anterior convexity, serves the purpose of keeping 
the whole column erect. 

In quadrupeds, on the contrary, there are only two curvatures, 
tlK'- one cervical, as in Man, the other dorso-lumbar, with the con- 
vexity looking backwards, like the dorsal region in Man — or rather 
looking upwards.* It follows that, if by any contrivance one 

* It is well to remark that in the vertical posture of Man, the posterior 
part of the column, and of the whole trunk, looks backwards, and the 
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xjompelled the individual to stand upright, the line of gravity 
would be forcibly brought forwards, and the weight of the viscera 
Avould come to loan against the anterior wall of the thorax, or the 
inferior wall of the abdomen. 

Curvatures of the Vertebral Column. 

Monkeys, in this respect, are divided into two groups ; the 
pithecians, the cebians, and the lemurs, which have the dors(3- 
lumbar curvature only, conformably with their quadrupedal attitude ; 
and the anthropoids, which appear under various aspects, more 
approaching, however, th^ human arrangement. Many gibbons 
have three very marked curvatures. In the chimpanzee, the lumbar 
curvature, distinctive of the human group, is only over the last two 
vertebrae, and in the orang, ov(‘r the last. Tlie gorilla, with his 
straight lumbar column, is farthest removed from Man, without, 
liOAVcver, pr('.s(‘iiting the absolute organisation of the quadruped. 

The division of the trunk and of the vertebral column in 
mammalia in general into two series — the oni; anterior, the other 
posterior — and the absence of all distinction of tliis kind in Man, 
is more chai;acteristic. Let us explain this, according to the views 
of M. Broca. v> 

A muscle is a fleshy mass, elongated, and more or less attached 
at its favo*^xtremities, Avhich approach each other when the muscle 
contracts under the influence of the Avill. The more movable 
extremity is displaced, draAving along Avith it the lever to which 
it is attached, Avhilst the otli«r, rendered immovable by otlier 
muscles, remains stationary. In any movement, then, Ave must 
consider the action of a whole system of muscles, and not of one 
only. 

In Man, the muscles which indii’ectly contribute to locomotion, 

anterior part forwards ; whilst in the horizontal posture of quadrupeds, the 
former looks upwards and the latter downwards. In the same way the 
upper extremities of Man become anterior in quadrupeds, and tho lower 
posterior. The anthropoid apes passing continually from one posture to 
the other, both orders of arrangement can be applied to them. 

“ L’Ordro des Primates ; Parallcle Anatomicpio de I’llommo et des 
Singes,” by M. Broca, “Bull. Soc. d’Anthrop.,” 2 ikI series, vol. iv. p. 228, 1869. 
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l)y fixing the pelvis and the successive portions of the vertebral 
column which furnish the point d'appuif are attached to the 
sj)inous and transverse processes of the vertebra?, and tend through- 
out tlieir whole length to draw or bend them downwards in a direct 
ratio to the limitcid inohility of the whole column. The dorsal 
princesses yield considerably, are bent down and imbricated ; those 
of the lumbar yield less. 

In quadrupeds the traction of the process is (‘xerted, on the 
contrary, in the direction of the anterior extrmiiity in the lumbar 
vertebne, and of tlie posterior in the dorsal. These processes are 
inclineil, then, in a contrary direction — the lumbar upwards and 
th(i dorsal downwards. The spot wlafre the change of direction 
takes place establishes the division between the anterior and the 
l)osterior series. It is situated in the carnaria, between the last 
dorsal vertiibra l)ut one — which is attached to tlie thorax by a costal 
cartilage — and the last, which only supports one of the floating 
ribs. The spinous proc(*ss of the one is inclined upwards, that of 
the other downwards, and it is there that the two series becoAifr 
independent. 


Anteverdon and Retronersion, 

Thus, by the appearance alone of a vertebral column, we recognise 
the habitual attitude of the individual. In Man, the processes are 
all oblique below, or in retroversion ; he has but one seit:es. In 
quiulrupeds, the dorsal processes are descending, (ixcept the last, 
and the lumbars ascending, or*in ant eversion ; they have two 
scries. 

All the monkeys proper are in the latter category, generally in a 
v(uy marked Avay in lemurs, less in cebians, less still in tlic higher 
species — the pithccians. “ The scene suddenly changes as regards 
the anthropoid apes. AJl the characters indicating the func- 
tional separation of the series in front, and of that behind, have 
completely disappeared. The dorsal spinous processes, by their 
length, their great obliquity, and their imbrication, approximate to 
the human typo much more than to that of the pithccians and other 
apes ; those of the false dorsal are obliquely inclined towards tho 
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pelvis, as in jMaii ; an<l those of tlie lumhar have not tlic least 
tendency to aiiteversion ; far from it, for often tliey are rather 
inclined towards tlu; pelvis.” — {Broca). 

In the semnopithcciis (Fi«»\ 9), belonging to the family of 
pithccians, are represented the single dorso-lumbar cnrvaturi'., with 
its convexity looking upwards ; the retroversion of th(‘- si)inous 
processes of the dorsal vertebme (except the last two), the ante- 
version of the lumbars, and the scarcely visible processes of the 



Fig. 1).— Skeleton of Seranopitheens Entcllus, one of the Pitheeiansj. 

* 


last two dorsal, answering to the separation of the trunk into two 
series — the one anterior, the other posterior. 

Stijloid Processes of Verfelmv. 

The consolidation of each series into one compact whole is 
the last distinctive character of quadrupeds. The ribs and the 
sternum are the intennediary of this consolidation in the anterior 
series, which is a reason for the last dorsal with an independent 
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rib b(,‘iiig excluded from it. A special system of processes, called 
styloid, detached from the lumbar vertebroe, and which does not 
exist ill Man, nor in the anthropoid apes, has the same design in 
the posterior series. 

Sacrum and Coccyx. 

The mode of termination of the verhibral column — below in 
))il)(‘ds, behind in quadrupeds — has been tlie object of careful study 
by M. Broca. According to him, the vertebj'ie which are articulated 
witli the coccyx form the true sacrum, wliile all the remainder 
appijrtain to the tail, which is divided into two s(?gmcfits ; the one 
])asic, forimul of true caudal vertcdniOf in Avhich the spinal canal 
Kunaius ; the other terminal, formed of false caudal vertebne — 
that is to say, with their bodies reduced in siz(‘. 

All the- inferior monkeys, with but few exceptions, have a sacrum 
of three vert(^l)rie, all articulating at the sides witli the ilium — that 
is to say, true sacral vertebne. The tail, which forms the termi- 
nation, is compos(id of five true and twidve fals(‘ (',audal vertijby'p 
in the macjinpie ; of seven true and twenty-two yr more false in 
the ateles paniscus ; of five to seven true, and twenty-four to 
1w(‘nty-six false, in the cynocephali generally; of *five true- and 
Tour false in the lori, &c.* 

Tn the so-called tailless monkeys, the sacrum is formed, as in 
those above imntioncd, of three anchylosed vertelinh ; * but the 
remainder is eitluT reduced in size in each of its two lynds of 
v('rtel)vie — as in tlui cynoe.ephalus niger, which is reduced to three 
true and three false caudals ; or ‘more or l(‘ss atro])hied from the 
extrtmiity to the base, as in the magot, which has no trace of false 
(jaudals, and has from one to four true. 

In jMan the type is altogether dilferent. TTis sacrum is composed 
of two parts, tluj one consisting of three vertebim, as in the monkeys 
mentioned above, which articulate with the ilium and constitute the 
mcrimi neccssalre ; the other of two or three vertebra', free at their 
external borders and having a spinal groove*-, and which represent 
a mcruin suppUmcntalrej anchylosed with the former. The coccyx 
consists of four or five vertebne — all false, ^lan, tlicn, has a tail 
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formed of six or eight pieces, the first being at the basic segment 
and the last at the terminal segment, as in mammalia generally. 
The justice of this interpretation is confirmed by studying the 
extremity of the vertebral column in the hetus. 

To what type do the anthropoid apes approximate 1 “ In all, 

the true caudal vertebrai are anchylosed with the sacrum, as in 
IMan, and the coccyx is composed of false vertebrae only, similar 
to tliose of the coccyx of Man - that is to say, more (l(iV(‘loped in 
width than in height, and llattcned from before backwards.” — 
{Broca). The supplementary sacrum of ^bin is formed, four times 
out of six, Ilf three vei tcbrm, instead of two ; and that of the 
anthropoid ajie varies from^two to four. Ought we to look upon 
this as a diffenmee 1 Other morphological variations in the coccyx, 
of less importanc(5, equally present themselves in both. 

In a word, Man and tlio higher apes resemble each other in the 
(jonformation of th(‘. tail, at the same time that they ditier in this 
resiiect from monkeys proper. 

The Pelvis. 

Tliii pelvis exhibits considerable diffeu'ences between ^lan and 
([uudrutieds, which arivse from their djderent attitude. It is 
formed of two halves which originally consisted of three distinct 
bojies — tkeMlium, the ischium, and the pubis, at the junction of 
which, externally, is the cotyloid cavity (c. Fig. 10). It is divided 
by a circular crest, calhul the superior brim, into two portions, termed 
the greater and lesser pelvis. IJie fa*tus lies, and is matured, in 
tlie fornuir, and passes into the latter a short time pren ious to 
birth. 

In JM.'in, the iliac bones are expanded, laterally, into two great 
wings, thin in the centre, and concavii — admirably construct'd to 
support the mass oi the, viscera, and in the female the weight of 
the foetus, llieir external surface, or external iliac fossa, is, in 
consequence, convex, to give insertion to the muscles of the buttock. 
In (piadrupeds, on the (joiitrary, the iliac bones are closer tog(‘lher, 
arc elongated on each side of the lumbar portion of the column, and 
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convex on their internal surhice, the external becoming inversely 
concave. 

Tha iliac bones in Man therefore have somewhat the form of valves, 
wliicli are composed of flat bones. They rapidly boconvi long and 
tapcH'ing, (m the contrary, in <[iiadrupeds, as in the eejuidre, the hare, 
and tiu! kangaroo, and are converted, as it were, into long bones. 
Between these two arrangcnnents are st;en all kinds of int(;rmediary 
ones. 

The measurements which wo have made upon two hundred and 

■ /H' ! 
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fio. 10, --'The pelvis in Man ; «, Portion of the base of tho sacniin, which is aHicnlatod 
with the last lumbar vertebra ; ft, Iliac crest, or superior border of the ilium ; 
c, Cotyloid cjivity, in whicli is received the head of tho femur ; d. Symphysis pubis, 
or articulation of the two bones of the imbis ; e, Point where the ischium, which is 
to the outside, is united to the pubis, wnlch is to tho inside. 


seven tliflerent pelves, serv(^ to throw liglit upon this subject, and 
may be thus summed up 

The maximum length, taken from tlie point of the ischium 
to the farthest point of tlie iliac crest, exceeds the maximum 
hreadth taken from one iliac crest to the other in 23 per cent, 
of the ruminants examined, thirty-two of the carnivora, thirty- 

* “ Sur les Proportions Generales chez rHommo ct les Mammif^res,’* by 
Paul Topinard, in “ Bull. Soc. d’Anthrop.,’* 2ud series, vol. x., 1875. 
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three of the rodentia, thirty-seven of the marsupialia, and thirty- 
eight of the edentata. It is the reverse in Man — the breadth is as 
28*77 per cent, to the length. The anthropoids vary, but they 
come nojirer to Man than to (piadrupeds. The gibbons, like the 
other monkeys, have still the length greater than the breadth. 
In chimpanzees, the two arc nearly equal. The gorillas and orangs 
are very netirly allied to Man. The breadth exceeds the length 
in 24 per cent, in the former, and in 16*50 in the latter. Tor 
certain physiological refisoiis peculiar to tlieir group, the (ih'pliants 
and the mastodons have the pelvis of similar conformation to that 
of Man. 

Consequently the sacrum of quadrupeds is straight, elongated, 
a little hollow on its internal surface, and is in contrast witli 
that of Man, which is wide at the base, thick, conical, and curved 
at the ])oint. I'ho sacrum of anthropoid apes holds a middle 
position, and frequently resembles that of some of tin* inlej'ior 
r^ces of Man, as the Hottentot, dissected by tJellVies Wyman, or 
the Bosjes woman, by Cuvier. 

At the same time that the liuman pedvis bi‘(5omes wulcjr and 
diminishes in V^ight, its anteru-posterior diameter bccoimss shortened, 
relatively to that of tlie anthropoid apci ayd other mammalia. The 
promontory — that is to say, the projecting angle in front which 
the curve (Ti the loins makes with the curve of the sacrum, is, on 
the other hand, stronger, in accordance with the recpiirements of the 
biped attitude. We may add that the tuberosities of the ischium 
are shorter, less widely separate, and less marked than in the*, 
anthropoid, and that tlie symphysis pubis is shorter. 

That which we remark in the pelvis may also he found at the 
other extremity of the trunk. 

Tim Thoranc, 

The thorax, in Man, is more developed transversely; that of 
quadrupeds, on the contrary, is more so from before backwards, or 
from the sternum to the spine. The arms in the former have to 
move ill all directions, and especially outwardly, and to this end 
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aro kept wide apart by the arches, which arc the clavicles. Tii the 
quadrupeds proper, they only serve for locomotion, fall in a parallel 
way downwards, and remain apart. Thus the clavicle disappears, 
and tile tliorax becomes liattened sideways. IMonkeys, in this 
n^spcct, hold an inferior position to quadrupeds, a superior one to 
Man. The lemurians, the cebians, and the pithecians have the 
thorax compressed laterally, the anthropoid apes rather from before 
backwards. 

The volume of the chest could not furnish any special character. 
Its devidopment is enormous in the three <^reat anthropoid apes. 
Whilst the, cir(;unif('rence was about ninety-four centimkres in 
a thousand and eighty Englishmen mcasm'cd by Mr. Hutchinson, 



Fig. 11.— Anterior portion of tffc stemniu in Man : St, Sternum, showing the three 
divisions ^tho upper or handle, the middle or body, and the lower or xiphoid 
appendix ; Ji, Ribs ; ii Costal cartilages. 


it attained one hundred and fifty-seven in an imnionso- gorilla 
measured by Du (fiiaillu. 


The Sternum. 

The sternum in the same way, while broad and fiat in Man, is 
narrow and dcwcloped antero-posteriorly, or rather from below u])- 
wards, in (piadrupcds. In this respect the anthropoid apes come 
n(‘,arer to IMan. 

The sternum is composed, speaking jihilosojihically, of seven 
portions, corresponding to the sewen ribs which are diriictly articu- 
lated Avith it, and of a xiplioid appendix. These are distinctly 
seen in the fietiis, but at birth are reduced to tAVO — exclusive of the 
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appendix — namoly, the handle and the hody, the latter being 
formed by the aiicliylosis of the six lov/er portions. The handle, or 
iipp(‘.r s{'.paratcd portion, exists in all the maininalia Avitli clavicles ; 
the appendix also. TIk'. body is entire in IMan ; in the greater 
number of th(' monkeys proper it is composed of six distine.t parts ; 
in one of the anthropoids, the gibbon, it is entire, as in Man, and 
ill the other three it is divided into three or four. Thus see 
that in this respect the anthropoid apes, and notably tin', niagot, are 
liebveeii Man and tlui litlnahans. 

The extremities, four in numluir in the majority of mammalia, 
are reduced to two, the anterioi’, in the whale and the ])orpoise. 
Their terminal segment bears the name of foot or hand, a denomina- 
tion upon which Elumenbach and Cuvier based their division of 
the order of Primates of Inniueus into Birnana, coni])r(diending 
Man, and Quadrumana, embracing the monkey tribe, a name Avhich 
Tyson had given them in IGDi). 

TJie Hand and Foot, 

What then as to the hand and foot, and esj)ecially the handl 
Cuvier says ,that which constitutes the hand is the faculty of 
opposing the thumb to tlni other linger}^ for tin', purpose of taking 
hold of the smallest objects. Agassiz terjiis the hand, limb 
having Certain number of fingers bending one way, another linger 
being opposed to them.” lie detines a foot as, “ a limb terriiinated 
by digits all on the saiue. level, and all having the sanui direction.” 

The hand is recognised, accoijfling to Huxley, by the ilisposition 
of the bones of the cjirpus and of the metacarpus ; the foot by the 
presence of short Ilexor muscles, a slnut extensor of the digital 
appendices, and a long peroneal. All thes() defiiiiticnis look only 
to one. side of the* (piestion. M. de La Palisse’s maxim is that it 
is their use which distinguishes the foot from the hand. 

Tile Foot 

M. Broca, with greater breadth of view, says ; “ A foot is an 
extremity which serves chiefly for standing or walking ; a hand is 
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an extremity Avhich serves principally for pri‘liension and touch.” 
We might add that the tin is an extremity Avhich serves principally 
for natation, &c. The hand is perfect when it answers the end for 
which it was exclusively intended. The foot is perfect when it 
is only constructed for walking. Both are imperfect when they 
encroach on the functions which do not specially belong to them. 
An ant(irior extremity may lose all its functions of prehension, and 
it would he only a foot. Various physiological variations, and of 
different degrees, are noticed in the mammalian series. 

But if the sohi of the foot hears directly on the ground, or if the 
palm of the. hand grasps ohjects, the whole i^xtremity is, in reality, 
applied to its general function, all its parts are ma(l(^ conforniahle 
to the purposes for which it was designed. It is not, then, the 
foot or the hand only, hut the extremity as a whole, which we must 
examine to discover its function of prehension or locomotion. This 
has h(^cn alnvidy dune hy INI. Broca. 

The anatomi{*ai conditions, which secure to the infcirior extremity 
its function of locomotion, “may he rc'diiiHul,” says M. Broca, “fo 
three : (1) The root of the extremity — that is to say, the head of 
the femnr,^ should h(‘ received into a de(*p hemis])h(;rical cavity, 
looking downwards and outwards, which allows the limh to mov(i 
freely from hefure haclJwards, and from hehind h)rwards, to 
execute the two movements of progression, whilst the yilier move- 
ments, and, in particular, adduction, are very limited ; {' 2 ) The two 
hones of th(; l(‘g .should he immovable the one on the other, anti more 
or less united together as a single hone, in order to hear the weight 
of the body, and so that the foot may not turn ; (3) The articula- 
tions immediately above the j)ai-t touching the ground .should only 
allow two movements- -those of llcxion and cxtcuision- - and should 
he bent at a more or less right angle, in order to presemt to the 
ground a flat surface, formed at the expense of the posterior surface 
of the extremity, now become inferior.” 

Man, who exclusively rests on his two feed, realises all tluise 
conditions in the highest degree. His femur, ivtained in the 

* We refer the reader to page 30 and following for the anatomical expres- 
sions employed here, and elsewhere, with respect to the skeleton. 
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cotyloid cavity by a virtual vacuum, is moved as a balance in two 
directions. The articulations of his knee and instep are hinge-like. 
His tibia and fibula are immovable, and fall perpendicularly on the 



A. H. 

V’lG. 12.— A, Skoloton of the luind, the forearm us iu supination (tlie radius outside, oii 
the side of the thumb, tlio ulna inside), and a part of the humerus of the gorilla. 
B, Skeleton of the foot, leg (fibula outside, tibia inside), and part of the femur oi 
the gorilla. 

^rown of an clastic arch, which rests on the ground by tlie cal- 
eanenm behind and the metatarsus in front. 

Tn the majority of mammalia, these, arrangements are iihmtical, 
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or anrilo^ous. Whether tlic constituent columns of the foot amount 
to four, tliree, or Iav'o; whether the individual bears on his 
plialanges, his metatarsus, or th(‘, entire sole of the foot, tlioy are 
always adapted for walking and for suj)p(U't. 

The cheiroptera, which make use of their foot as a hook, and 
perhaps kangaroos, whicli are able to grasp in a slight degree, are 
the only aTiimals liaving free movement of the two hones of the 
leg one upon the other. We shall spcidv of the monkey tribe 
presently. 

The. KawL 

The indispensa])le qualities for the rt'gular pcirfoi'uiance of nets 
of prehension and toucli, of which the uppea* extremity of Man 
offers the best example, are also three in numbm*. 

(1) articulation of the humerus with the s(aipula, or scapulo- 
huriK'ral, should 1)0 movable in two directions, in order to allow 
the arm and hand play in every dii-ection. (Circumduction and 
adduction, if limited in the femur, arc^ not negh'.cted here. The 
presence of the clavicle, by widening the shouhhti's, favours the 
latter j the glenoid cavity is small, ovoid, and looks outwards ; tlui 
axis of the humeral head lies perpend icidarly. 'riiese last two 
features are suilicient of 6ioms(dves, in doubtful easels, to enable one 
to recognise the character of the upper extremities. We are now 
about to show this. 

The arm is a thigh turned round, says Professor (Jh. ATttrtins.* 
The articadar liiui of the knee and that of th(j elbow are both 
transverse, but while the flexion of the kne(i takes place backwards, 
that of the elbow is forwards; the patella and olecranon, which 
are analogues, occupy inverse positions. In reptiles the two 
extremities are, on the contrary, symmetrical ; and, as M. Durand 
(de Gros) says, isomerous, flexion being exertcid in the same direc- 
tion. How is this difference in mammalia to be explained 1 In a 
very simple way. The part of the arm which is above the middle 
third has undergone, in the former, a twisting from behind for- 

* “ Nouvelle Oomparaison des Membres Pelvions et Thoraciques,” by 
Ch. Martins, in “ Mem, Acad, do Montpellier,” 1857. 
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wiircls,«‘ind from within outwards, as if the hone had been tiiriuMl round. 
Ih’oofs of this are visible upon the hunierus in the shape of a 
groove of torsion. This is why the thumb, which is inwards in 
the foot, has become outwards in the hand. Liit tins twisting or 
rotation, has not the same extent in bipeds and (piadru])cds, or 
rati 1 or in the liumeri of the limbs, whether designed for prehension 
or for locomotion. 



Fig. 13.— Skeleton of the forearm : A, In supination ; B, In pronation : //, Humerus ; 

R, Radius ; U, Ulna. 

Ill the former case it is about 180 degrees, in the latter about 
90 degrees. Moreover, in bipeds, as in quadriii)(Hls, the forearm 
is bent upon the arm in a similar way relatively to tin; body. It is 
because the glenoid cavity of the scapula describes, in the latter, 
a c.oni])lenieiitary arc of a (drcle, e(pially from b(*hind forwards and 
from without inwards, that so much of it is sj)ared for the 
humerus ; consecpiently it looks forwards relatively to the axis of 
the body in th(*se, and downwards in quadrupeds. The 90 
degrees for the humerus and the 90 for the ghaioid cavity, thus 
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give the 180 degrees whicli make of the arm a ‘‘thigh turned 
round.” The degree of rotation varies sometimes in both, and the 
])jirt wliich the humerus takes in it is measured by the angle 
Avliicli tlie vertical plane of its head makes with the vertical and 
transverse plancj of its inferior extremity. 

Thus an angle of torsion of the humerus of 180 degrees, and a 
ghiiioid cavity looking outwards, are the characters which the 
scapulo-hunnn’al articulation exhibits in the extrcimities destined 
princij[)ally for ])reh(*,iision. A similar angle of 90 degrees, and a 
glenoid cavity looking dowiiAvards,* are, on th(‘- contrary, the 
cliaractfU'istic of the function of locomotion. If the cavity, in this 
case, had lookc‘d outwards, tlie liead of the humerus, instead of 
resting up(jii it, would be. driven back against the articular ca])sule, 
which by the least shock would be ruptured. 

(2) Tlie radius should turn fnudy over the ulna, so that the 

hand, placed in pronation at its exti^nnity, can be put in supination 
ainl lay liold of objects readily. Fig. 13 shows the ditferenco 
between these two p(»sitions of the arm. This rotation in Man is 
about 1 80 (h grees. • 

(3) The hand should be situated upon the prolonged axis of the 

for(‘ann, the carpus being ardiculatcul with the radius in such a way 
as to liave every kind of nioveinent, and especially the most com- 
plete; ilexion and extension. Everything which adds to the ^nobility 
of the; phalange's, and facilitates espc'cially the o])j)(.sition of the 
thumb to tin; other lingers, is favourable to this end. * 

Thus mobility of the member^ in all its ])arts is that wdiich 
characterises the; hand, solidity that which marks the foot. The 
details of configuration is only a question of relative ])erfectioii in 
either case. 


Hand and Foot. 

The anterior extremities of Man exhibit all the attributes above 
mentioned, which go to make up a i)erfect organ of prehension. 
Those of the carnivora and pachydermata dilfer from them entirely, 

* Downwards, because we are thinking of quadrupeds ; but if we suppose 
the trunk vertical, it is forwards. 
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and arc adapted in all their parts for locomotion. Wo find all 
terrestrial mamnialia inclining towards one or other of these two 
types. In the kangaroo, the movement of pronation and su])ina- 
tion, the axis of his hand being in continiuition with tliat of the 
forearm, the conformation of his five digits, everything, e.\cei>t that 
the glenoid cavity looks forward,'** goes to show that his anterior 
extremity is formed for prehension. In the dog, tlie anterior 
extremity, on the contrary, is better adapted for progression, and, 
therefoiHi, the two bom‘^ of his fonuirm move one u})()n the other. 
Tt is scarcidy necessary to enunu*rate the many rodentia, carnivora, 
and edentata which employ their front j)aws as hands to seize their 
]n*oy, to carry it to the mouth, to burrow in the ground, to caress 
tlu*ir young, to carry them, 

In the common monkeys the anterior extremities hang loosely at 
the sides of the body ; their angle of humeral torsion is that 
of (juadrupods. In the lemurs, the ouistiti, the at(!le, and the 
sapajou it is as high as 95 or 100 degrees; in thi‘- magot, 105 
degrees; in the seninopithecus, 110 degrees. The amount of rota- 
tion of tin*, radius is variable ; in some cebians and i)ith(icians it 
does not exccicd 90 degrees ; in the mone it attains to 1 00 degrees. 
AVlibn the cctnmon monkeys use the hand as a foot, it is held at an 
angle more or less approaching a right* angle, and leans on the 
ground by the whoh*. palmar surface, with the iligits extended ; it 
has theh all the character of a foot. But if they use it for seizing 
objendi;, or tli<i liuil) is left to itself, as in the dead body, the axis 
of the hand is continued in a straight line with that of the forearm. 
It is, then, to all intents and pui\x)ses, a hand. 

With r(*gard to their posterior extremity, it possesses all the 
(diaractcrs which render it adapted for locomotion ; its terminal 
extremity is set at a right angle, and rests on the ground by tlu^ 
whole plantar surface. The digits are nevertheless longer, and the 
thumb more loosely attacluid and more spreading, than in Man ; 
the thumb is not oj)poscd to the other digits, as we have said, but 
by its span it ]days the part of one hig of a cramp-iron or pincers, 

* We say forwards because the kangaroo holds himself most frequently 
ill the standing position. 
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tlio four other digits forming the other leg. It is by this means 
that monkeys hang on to the boughs of trees as well by their feet 
as by tlioir hands. In a word, the common monkeys have feet 
b(‘hind and liands in front, but tlioy (employ them subordinately, 
the former for climbing and the latt(ir for walking. Dropc^rly 
speaking they neitluir belong to quadrupeds nor to the quadru- 
mana. 

In antliropoid apes all the claaract(M-s ])ro})er to the organ of 
l^rehcnsion ar(j dcweloped in the same degr(‘e as in IVlan : there is 
the same independence of the limb — greater in the gibbon perhaps ; 
the liumeral angle of torsion is about 150 degrees, whilst that of 
tlie iK'gro is 151- degrees, and tluit of the white man 168 degrees, 
accor<lijig to hi. (i(‘,genbaur ; th(‘. movement of pvonation and of 
supination of the radius is from 110 to 180 d(‘grecs, whilst that of 
Man is 180 degrees ; the axis of the hand is in continuation of that 
of th(i forearm ; the power of extension, that is to say, the move- 
ment which would, when required, make it s(UTti for a foot, is less 
than in hlan ; the configuration of tlie bones of the hand v’ 
identical with that of hlan, ex(*.(‘]>t that the orang and some gibbons 
have an additional bom*, in the carpus, called the intermedium, 
and that the thumb has greater span in the gorilla,' and is somcj- 
Avhat atrophied in the oJang, and ])erhaps in the chimpanzee. As 
to the inferior extremity, the rest'inl dance to that of Man is still 
more close, except that the orang has the great toe much smaller, 
and much more behiiul. In line, the gorilla most nearly approaches 
to ]Man in the shape of his hand and foot, while the chimpanzee 
comes next. ' 

I'hci aiithro])oid ape seizes the smallest objects with the thumb 
and lingers of his hand, which he opjioses perfectly. In the foot 
the op])osition is nil — it is not greater than that of Chinese 
oarsmen, Nubian horsemen, or painters without arms, who Jay 
hold by bending the toes all together, or by making the second toe 
act as a thumb. Ilis tliumb and digits can only clasp the two sides 
of a bough, like the two legs of a cramp-iron, in the act of climbing. 
His ordinary method of progression is in an oblique direction, the 
legs close together, the arms extended and somewhat separated 
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when making a step ; the forearms in ])ronation, and the liands 
closed, resting altogether upon the inner hortl(*r and tlie dorsal 
surface of the phalanges. The orangs Avhich we liave had an 
opportunity of seeing, walked with the toes turned und(n-, and with 
the external border of the foot resting on tlie ground. It seems, 
nevertheless, that otlu'.r anthropoids sometimes rest on the entire 
flat surface of the sole of the foot, and that they ke(*i) tlie toes 
extended. With regard to th(‘, erect position, the anthropoid ape 
assumes it frequently, hut only by accident. Thus we have seen 
gibbons run along in tlui u]>right position, the arms elevated above 
the head, aiid tlirown backwards, evidently in ordi.T to place their 
centre of gravity in a more favourable position. Tlie gorilla 
generally runs away from ^lan, but if ho suddenly finds himself in 
his presence, or has to cover tlui retreat of the female, he faces his 
enemy with the greatest bravery, holds up his head, strikes his 
chest, and conies forward in an upright ]K)sition ivith thi^- head 
erect. The chimpanzee frequently straightens himself in the same 
eianner. The orang is so apathetic that he almost always walks 
along crawling.. 

In a word, the- anthropoid ape is a bi]>(‘d, but he possesses an 
arratlgemcnt tif the f(‘et which allows him to walk iqion the 
branches of trees. He is bimanous, but '•he has the assistance of 
his hands in walking, as we ourselves should have if, with longer 
arms, we wished to imitate him. His attitude in progression is 
more nearly the vertical tliaii the horizontal, and is sometimes that 
of Man and sometimes that of quadrupeds. 

To return to terrestrial manimtllia. Their posterior extremiti(;s 
are ahvays adapted for ])rogression, the anba-ior sometimes for pre- 
luaision, sometimes for progression, freipieaitly for both. The four 
extremities should, in the main, be sim])ly for support. The more 
or less perfect adaptation of the. anterior to the act of touch an<l 
prehension is a characteristic of gradual development, and if one 
must establish a graduated scale in reference to this mattca-, the 
series ivould succeed ('ach other as follow's : the pachyd(‘rmata and 
ruminantia, carnivora in general, kangaroos, ordinary monkeys, 
anthropoid apes, Man. 
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Stature. 

Having conaidercd tlio skeleton in detail, it remains for us to 
examine it in its emnmhle. Height and size in comparative 
anatomy have a secondary value, the largest animals go side by 
side with the smallest in contiguous genera. Among the gibbons, 
for example, the siamang reaches 1*16 metre; the entclloid, 80 
centimeti'es. Th(i other anthropoids (tome nearer to Man than that. 
The chimpanzee is about 1-30 metre; tln^ two or three species of 
orang from 1*10 metre to 1*60 metn; ; the gorilla from 1*40 metre 
to 1*73 metre, and more. How the lieight of an adult ihan (France) 
is about 1*05 metre, and this varies in evauy part of the globe from 
1*30 mtoi to about 2 metres. Among pitlnicians, the cynoccphali 
are g('nerally the tallest; the nasicus measures 1*10 metre, the 
miotluicus, 30 centimetres ; the cebians vary from 90 centimetres in 
the brachyuri to 20 c(uitimetr(‘S in the ouistiti ; the hunurs are 
small. 8o much for the aj)proximatc measurements. How can wo 
compare animals, sonn^ of which go on all-fours, and others iiw.' 
seini-inclined attitude, with Man, who is perfectly e;*oct? 

Their general forms have more interest. Man varies so far as 
to merit the epithets tall and thin, or short and stont ; he is lean 
or fat, his neck is long or short, his abtlomen drawn in or prominent. 
In the anthropoid apes the dilterences are also great. The gibbon 
is slender, long in the body, and made for agility, in thxs respect 
approaching to the seinnopitheci ; lie only wants a tail to 111,7, ke him 
resemble them in his movements. The orang, on the contrary, is 
dull, apathetic, and scpiat; he -vtalks with measured steps. The 
gorilla is remarkabh^ for his athletic ligure; ho is said to wrestle 
even with the loojiard, and to h,ave the best of it. Both the orang 
and the gorilla have monstrously jirominent bellies, which belongs 
to their herbivorous or granivorous mode of feeding. The chim- 
panzee, though less muscular in his limbs, and not so stout, has, 
like the gorilla, considerable strength. Among the Gaboon speci(\s 
we would mention the koolokamba, which, to judge by his 
skeleton, ought to have slender limbs. 
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Proportions of the Skeleton, 

The proportions of the skeleton have also much interest. Their 
study liaving hitherto afforded more results in the comparison 
hetweeii man and animals than in that of races between them- 
selves, we shall speak of them here in a general way. 

Osteometry. 

Osteometry, one of the most promising branches of anthro- 
])ology, and 5no having an intimate connection with craniometry, 
is a study which has especial reference to the measurement of the 
facial angle and the direction of the occipital foramen, matteis 
already consiih'red. Osteometry itself is only a part of what 
should be called zoometry, which has to do with animals, in con- 
tradistinction to anthropometry, which has Man for its object of 
study. Are we to seek for the proportion of the body on the 
skeleton or on the living subject? This is the question which 
governs all osteometry. 

On the living subject one has the advantage of btang able to 
ivfer i[^ach pafticular measurement to a unit of comparison, as 
stature, if wo are dealing only Avith Man, or length of tnink or of 
the vertebral column, if avo extend our examination to animals. 
But in s|Tito of the greatest skill on the part of the preparator who 
mounts ^ho skeleton, there is ahv'ays somoAvhat of arbitrarim^ss in 
the mode of articulating the bones, and of replacing the inter- 
vertebral substance with discs of lontlier. The hon(\s are not found 
at all hi the same condition ANdieii dry and avIkui in tlie fresh state ; 
in the fornuir case ihn cartilages are dried up, and so reductid in 
size that it is impossilde to form any proper comparison h(;twe(;n 
one skeleton and another. If avc take a single articular extremity, 
the retraction of its investing cartilage is slight, but if Ave lake the 
tAvelve surfaces of the entire hand, Avhich are found betAve(‘ri tluj 
tip of the fingers and the Avrist, it anujunts to something con- 
siderable. On the living subject, it is true, the measuring points 
are sometimes difficult to recognise, or are altogether inaccessible. 
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To take the haii^th of a femur, for example, as it is cxhil>ite(l in 
tlie iipri^^'ht iiosition, wc place the two condyles flat on the table, 
tlie hone takes its natural direction, and the length requircnl is the 
])roj‘(Hdion comprised between the plane of the table and tlie plane 
wliich is ]>arallel to it, passing through the highest point of its 
iiead. On the living siihjcict we have no means of obtaining any- 
thing of the kind; the head of the femur is out of vujw in the 
(totyloid cavity. Under tliese circumstances we are o’oliged to he 
satisfied with a diflerent length, and we have recourse to other 
])oiuts of measimuneiit — below, to the external side of the inter- 
articular space ; above, to the ])oint of the grc'at trochanter, whicli 
is CO venal by a thick cushion of cellulo-adipose tissue, and the mass 
of iibvous tissue and tendons which have insertion in this tuber- 
osity, and whose consistence can .scarcely be distinguished by the 
lingei* from tlui resistance of the osseous tissues. The same 
dini(nilti(\s, altliough less in amount, arc met with in the wrist, the 
elliow, and the shoulder. 

Til a Avord, on the living subject Ave are enabled to make coi.i- 
■jiarisons of diflenuKies arising from stature, but from bad measur- 
ing ]xnnts; on the. skeleton, to take ])erfect measurements, but to 
liavi'- no certain term of comparison. Anotlnu’ ad*vaintage of the 
measuv(unents in the living subject is that they can bo taken, by 
those interested in the study, in foreign countries, and upon a large 
number of individuals. 

Anatomists em])]oy both midhods. Some, taking care ^hat th() 
skeleton is properly mounted, give the particular length of each 
bone relatively to its height, or* to the A^ertebral column. Others 
compare the bones directly together, Avitliout taking into account 
the height. For our OAvn part Ave thinlv tlie arbitrary mode in 
Avhich the skeleton is mounted is exaggerated. 'Jlie disposition of 
the articular processes of the vertebra) obliges the preparator to give, 
almost unconsciously, the proper thickness to the intervertebral 
<liscs ; his sources of error arise entirely from the drying up of the 
cartilages on the articular surface of these iirocesses, amount- 
ing to tifty in the entire column. The skeleton of a gorilla, 
one of the tallest ever seen, mounted in America, was 1*650 



Chap, ii.] 


PROPORTIONS OF THE TRUNK. 


83 


metres in heiglit ; the animal measured, immcdiait'ly after death, 
1-727 rntovs. Four gorillas were dissected in the l.aboratory of 
Anthropology, and their skeletons, whicli were afterwards mounted 
by M. Tramont, were less hy three centimetres. 

These remarks have no reference either to the head or to tlu', 
pelvis, whos(i internal proportions alone we gcmerally study, ])ut 
simply to the trunk, the extremities, and their segimmts. T.et us 
now proceed to results, referring the reader to CliapicM* IV. of 
Part 1 1. for a description of the usual methods of proceeding in 
taking measurements. 


Proportions of the 7 runic. 

The first element of comparison Avhich it is necessary to know, 
is the relative proportion of the trunk to the height of the body. 
The length of the trunk can only be measured on the living subject, 
but the measuring ])oints differ. The Americans, in tlieir measure- 
ments made on a million individuals during the War of Seci‘ssi(m, 
chose as boundaries the spinous, or prominent process of the. 
seventh cervical vertebne, and the perinecum. In their four series 
<if inca*surements, which were taken with the greatest care, in from 
207 to 1,061: individuals, the mean length was from 362 to 394- 
thousandths jof the stature, (jjuetelct takes from the clavicles above, 
and from the perinmum below ; his mean is about 354-thnusandths 
of the staiture. In M. Hcriziat’s statistics, we have taken the interval 
between the biacromial line, or width of the shoulders, and the 
biischiatic line, or width of the seat; the mean was 362-tlmu- 
sandths. The length of the trunk in Man would then be more, 
tlian one-third, and 1 (jss than two-lifths of the stature. In the 
anthropoid apes there arc; less indications. In a gorilla killed by 
Du (lhaillu, the distance from the seventh cervical vertebra to the 
point of the sacrum was about 440-thousandths of the stature. 
In M. Broca’s laboratory, Ave have compared the length from the 
seventh cervical vertebra to the point of the sacrum in eleven 
skeletons of men, and one of the gorilla. Its relation to tlie stature 
was 366 in the latter, and varied from 292 to 340-lhousandths in 

G 2 
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the former. The trunk of Man thus estimated would be shorter, 
but only relatively, because his lower extremities increase his 
height. Wo are precluded, from want of space, from giving hero 
tlui projxu’tions of the thorax, and especially its circumference in 
Man and the animal. 


Grande Envergure. 

Th(*. relation of the grande envergure to the stature deserves our 
consideration. By the name grande envergure we uiKhu’stand the 
distance from the middle finger of one hand to the middles ling(ir of 
the other, with the arms extended at full length like a cross. This 
distance is about six centimetres shorter than that of the sum of the 
biacromial dianiet(a*, and the length of the two extremities, taken 
in the ordinary way, from the acromion to the middle finger, 
because, in measuring the limb in an extreme state of abduction, tlie 
head of the humerus is buried in the armpit, and the limb is 
thereby shortened. The envergure exceeds the stature, in Man, 
variously from 0 to 89 parts in the thousand. In a series of 10,8 7 (> 
American soldiers it was as 1-043 to 1-000. Fn the anthropoid 
apes, especially the gibbon and the orang, it is considerably greater. 
Its relation to the height was 1-054 in a gorilla')' measured im- 
mediately after deatli/iiiid about 1-4-28 in a chimpanzee of the 
bald spt'cies. We see in a moment the enormous difference between 
tlu'se and Man. 

The proportions of the extremities hav(i been studied by Wliite, 
irumphry, Leharzic, Broca, Huxley, Hamy, Weisbach, Quetelet, 
ami Gould, in the adult man, a*nd in some animals. We may now 
proceed to consider them both on the living subjiict and on the 
skeleton, but with the drawbacks we have mentioned. The first 
imdliod for ascertaining the dimensions of the upper extremities, 
which exhibit the greatest differencii between jVFan and th(^ ape, is 
the grande envergure previously alluded to. The second, still more 
simple, consists in noticing the exact point to which the extremity 
of the middle linger reaches in the position of the soldier standing 
at “attention.” This extremity was separated from the upper border 
of the patella by an interval of from seven to twelve centimetres 
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in the mean results obtained on soldiers of dilforont races in the 
American army. According to Mr. Huxley, the hands reach the 
middle of the thigh in Man, below the knee in the chimpanzee, 
tlie middle of the leg in the gorilla, the ankle-bones in tlu>- orang, 
and tlie ground in the gibbon. Tin*, direct measurements which 
we are about to mention are preferable. 

Proportions of the Extremities, 

The relation of the superior to the inferior extremities is difTerent 
in Man and tlie anthropoid apes. It is eiisily obtained by measure- 
ments taken on the living subject, but the measuring points sadly 
vary among dilferent observers. It is obtained still better on the 
<b*y bones, whose length is added, leaving out the hand and foot, 
which do not appear the same in the upright posture, the one 
giving its long axis, and the other only its thickness. The first 
ligures we quote are those of Mr. Huxley, which hav(^ no reference 
t« the stature, but to the entire vertehral column from tlie atlas to 
the point of the sacrum = 100. 'J'his is very useful for m.alcing the 
comparison with animals, and especially quadrupeds.* 'I'lie. two 
men itre a Euiwpean and a Bosjesman, the extremes of the group. 

Superior extremity Inferior exlromity 

lows tlio L.iud. less the foot. 

^men 79 11 

1 cliimpanzee ... ... 9(5 ... ... ... 90 

•1 gorilla ... ... ... 115 ... ... ... 9(> 

1 orang 112 88 

From this it appears: (1) That the upper extremity is shorter 
and the lower longer than the vertebral column, while this is tlie 
reverse in the anthropoid apes, Avith tin? exc(q)tioTi of tin* upper 
extremity of chimpanzees; (2) That of the two extromitie.s, tin*- 
up])er is shorter and the lower longer in Man, Avhilst this is tlic. 
reverse in anthropoids. But the cases before us are not sidhcicntly 
numerous, and the measurement was made upon the inounttM 
skeleton. 

* “Man’s Place in Nature,” by T. H. Huxley; translated into French by 
E. Dally. Paris, 1858. 
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Dr. Ilumpliry* has taken his measurements independently, and 
has made them hear relation, not to the column, hut to the entire 
height of the individuals examined. Of his fifty men half are 
Piuropeaiis and half negroes, llis figures show the following 
results, which exhibit the relation of the added lengths of the 
humerus and radius to the added lengths of the femur and tibia, 
the latter being taken as = 100 : 

n f R : F + T. 

50 men ... ... ... ... ... ... 68T 

4 chimpanzees .. ... ... ... ... I03’5 

2 f(oiillas ... ... ... ... ... ... t 117'1 

2 oraiiga ... ... ... ... ... ... 141*1. 

The result is similar to the preceding : the anthropoid apes have 
the upp(U’ extremities longer, and the inferior extrennities shorter 
than iMan, but we may still raise the objection that the luught 
taken on the skeleton is not exact. Then we must compare the 
absolute length of the additional bones dinudly with each other. 

To this (iud we have measured eightcicii antliropoid apes, tlm 
largest numl)er upon which any one observer has practised. We 
will give tlieir measiu’enients together with those made on .Man, 
published by ^il. Jiroca.t The following table shoves the relation 
of the sum of the humerus and radius to the sum of the femur and 
tibia, the latter being token as = lUO : 

H + R : V + T. 

30 men OS i) 

8 gorillas lOl*;!' 

9 chi m pan /.COM ... ... ... ... ... 108'2 

1 oraug *. 140-4 

The deductions are the same. Whether, therefore, we compare 
the j no as urem cuts in relation to the vertebral column to the heiglit 

Treatise on the Human Skeleton,” by G. M. Humphry, Cam- 
bridge, 1858. 

f Snr les Proportions dn Bras, de PAvant-Bras, efc do la Clavicule, chez 
Ics Negros et les Europeens,” in “Bull. Soo. d’Authrop.,” vol. iii., 1862 ; and 
“ Siir Ics Proportions Relatives des Membres Supdricurs ot des Membres 
Infdrieurs chez les Negres et les Europeens,” in “ Bull. Soc. d’Anthrop.,” 
2nd series, vol. ii., 1867, by Panl Broca; see also the article “ Membres,” in 
“ Eucycl. des Sciences Medicales,” by M. E. Dally, Paris, 1873. 
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or tlie absolute measurements, the result is the same. The upjier 
extremity, from the wrist to the shoulder, is shorter in Man, longer 
in the anthropoid ape, than the lower extremity from the instep to 
tlie articulation of tlie hip. The respective proportions of the two 
segments which enter into the constitution of each will tlnow 
further light on the matter. 

Relatioit of thr. Radius to the Humerus, 

The relation of the radius to the humerus, or of the forearm to 
tlie arm, lirst* received attention in 1705, by White, who thus be- 
came the founder of osteometry as applied to Man. By nieasun*- 
iiicnts made on the living subject, ami on the skeleton, he proved 
that tluj forearm of the ncigro is longer than that of the white 
races. His researcluis, which had long passed out of notice, were 
revived by Lawrence in 1817. IMr. Humphry again took up tin* 
(luestion in 1858, embraced the lower extremities in liis nieasure- 
i^ients, and extended the comparison between Man iind the antiiro- 
poiil apes. Lastl^y, in 18()2 and in 18G7, M. Jiroca casually 
touched upon tlu; subj(jct in the two memoirs hehmj rcderrc'd to.’^ 

Tlmro are inpre or less marked shades of dillerence in the ivlative 
diiiKuisions of the bones of tlu*, extremity's, and before imiuiring 
into them it is well to bear in mind tlui g(!neral fact. Tlie radius 
is always sinaller than the liumerus, and the tibia smaller than the 
femur in the human skeleton, it is the same in tlu^ gorilla and 
the chimpanzee. The same may be noticed in the tibia, of the 
orang, while the radius is perceptijjly erpial to the humerus, whiidi 
luoves that the proportions are not the same in all the antliropoiils, 
and differ as in the human races. 

The following table gives the relative proportion of the radius to 
the humerus, 100 being taken as the length of the latter. The tijst 
column lias been calculated with the measures of Mr. Humphry 

* References to books occupy so much space that we can only the 
more important ones. The j-esearches of White are to he fomul in liis 
memoir, p. 14; in Lawrence’s work, p. 14; that of Humphiy, p. 85; anti 
that of M. Broca, p. 86. 
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ii])on the 50 men and the 8 anthropoid })reviously alluded 
to, and the second with those of Hroca upon 30 men of all 
races, and with our own upon 18 anthropoid apes : 


Man 
Gorilla 
Chill ipanzoo 
Orang 


Hiunphiy. 
75-1 .. 

771 .. 
901 .. 

100 0 


Broca and Topiiiard. 

7fi'l 
... 79-8 

... i)o:i 
.. 8.V7 


Setting aside some differences of detail ])ertainiiig to individual 
varieties, arising from the mode of proceeding, tin', general r('sults 
agree in both columns. The difference between Man and the ape is 
not great, looking at the proportion between the \ip])er and lower 
extremity, but it is not the less certain. In (piestions of proportion 
a slight matter materially alters the result. 'Mie radius is shorter 
comi)arod witli the humerus in Man than in the antlin)poid ape. 

the number of gorillas and chimpan/.ees in the two lists amounts 
to 22, the question may be regarded as s('ftl(‘d so far as they 
concerned. It is less so as r(*gards the tliree orangs, which, taken 
together, show the r(ilativi5 length of the radius to bo 95-2, pre- 
suming that we regard this bone as longer tlian irj the two* other 
kinds of anthropoids. 

The relative ]no])ortion of the tibia to the baiuir, the latter being 
taken as = 100, is given in the foUoAving table, in tin' sanih subjects 
as in the one preceding : ^ 


Man 

(iorilla 

Cliiiiipanzce 

Orang 


...• 82'6 ’ . 

... 84-7 . 

... 81-5 . 

... 8t;*6 . 


Broca and 'ropinard. 
... 8 ()() 

... 77-8 
... 78-7 
... 85 ’7 


The results appear to contradict (;ach other. Ae.curding to those 
of Mr. Humphry, the tibia would bo shorter than that of the apes. 
According to (mrs, looking at the greater number of gorillas and 
chimpanzees, which makes the matter still more decisive, the 
human tibia would, on the contrary, be longer, our single orang 
being left out of cojisidcration. Some of tln^ differences in these 
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two lists are probably attributable to the lui'lbod of calculating, 
M. Ilroca and myself having left out the int(‘riial malleolus, and 
Mr. Humphry having probably included it. d'he main ])oint is that 
each of us has proceeded in the same way in all the series. AV"e 
admit that the second segment of the lower extnanity is gene- 
rally shorter in the anthropoid ape, whilst that of the upper is 
longer. Might not the two conditions bo explained in the same 
way'l The leg would be shortem‘d in the ape because*, his lower 
extremity is less exclusively employed in progression ; his fore- 
<u*m would be lengthened, on the contrary, because the upper 
extremity, in addition to its function of prehension, contributes to 
progression. 

The relative proportion of the humerus to the femur, the latter 
taken as = 100, has also been a siibj(;ct of study. Our figures and 
those of ]\Ir. Humphry represent it as follows ; 


Man 

Chinii)anz(’o 
(jorilla ... 
Orang ... 


Humphry. 

71-1 . 
90-8 . 
110-2 . 
131-6 . 


Bvooa .arui Topinard. 

... 70-7 

... 100-5 
... im 
... 128-6 


With some minute shades of difference She conclusions arrivi'd at 
ai’e similar The humerus is shorter in proportion to the femur in 
^lau, and longer in the anthropoid a.pes. We may hence infer, by 
taking into consideration the greater length of the upper arm in 
the anthropoids, and the greater length also of the radius, that the 
two bones contribute, each in its 'degree, to the lengthening of the 
whole limb in these animals. 

Thus a long humerus, a still longer radius, a short femur, a still 
shorter tibia, such are simian characters, the more human being the 
very reverse. 

Ihe relation of the foot and the hand to the stature, or to the riist 
of the corresponding limb, can only be examintid on the living 
subject. Later on we shall give their ri*lative lengths in the 
human races, the term of comparison failing us as r(*gards the 
anthropoid apes. But, for want of a better, we shall give the 
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ineasiircmonts rolaiivc^ly to stfiture taken on the skeleton by Mr. 


Humphry : 

ILind. 

Foot. 

Man 

... n-s2 ... 

10-90 

Gorilla ... 

... ... 

2009 

Cliiinpanzce 

... 18-00 ... 

2 TOO 

Orang 

... 2083 ... 

25-00 


Tli(‘ foot and the hand are thus shown to become larger as we 
pass from Man to the anthroj)oids, and progressively so in the thrije 
mentioned al) 0 ve. Wo shall say nothimg of the relation of the 
clavicle to tlie liumt'rus, concerning wdiich but little has been 
recorded. 

8u(di are the primary results witli regard to the comparative 
proportions of Man and anthropoids. Can we say anything further 
as to the near affinity of one of them to Man? 

'The question is only douldful as b(‘twe(;n the gorilla and the chim- 
panzee. In every iiistancii jvcorded in our list the orang occupies 
the most remote position, except as regards the tibia in the singlis^ 
case in our list wdiich the tw’u cas(‘S of Mr. llunqdn’y nullify. The 
gorilla has the wdiole of thii u])per extremity, including the radius 
and the. baud, niori' human, wdiil(‘. in the chimpanzee the re>semblanc(‘. 
is only as regards the hu.iierus and tibia, in considering only tlie 
two uppe.r segments, each seems to have an advantage in its 
way, the gorilla l.iy his shuiier forearm, the chimpanzeii by his 
shorter arm. d'he length of the upper (‘xtremity and of the hand 
liaA’c, however, the greater wxdglit in the lialance, and avo should give 
it in faAmiir of thii gorilla. Ihit in tlui long bones, as Avell as in 
the vertebral column and skull, then*, are characters besides the 
dimensions Avhich as yet have been but little studied. Only to take 
one {^xample : the greater obliipiity of the femur, the grciater angle 
which its neck makes Avith the diaphysis, and the comjiarative 
slenderness of tlie entire bone give the advantage to the chinqianzce, 
and ('specially to the koolokamba species. It is indisputable that 
the proportions of the skideton are very dilierent in the four kinds 
of apes, although in their general type there may be much similarity. 
We Avill say more : they dilTer even in the species of one and the 
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samo genus ; which it believes us to consider, when, during the 
proseculioii of these studies, we shall have more subjects at our 
command. We shall consider this relation of the anthropoid apes 
in general, as well as of men in general at a future time. 


CHAPTER ITL 

MUSCLES — ORGANS OF SENSE — VISCERA — J.ARYNX — GENITAL OllCANS 

NERVOUS SYSTEM— BRAIN : ITS STRUCTURE, CONVOLUTIONS, 

WEKJIIT — RUDIMENTARY ORGANS AND REVERSIVE ANOMALIES. 

'I'liE study of the muscles naturally follows that of the skeleton, 
'riieir arrangeiiK.'nt throughout tlu* ivhole mammalian smies is 
dependent on contiguration, and on the various functions of 
fhovement. In no part of the organism is tlien^- to be found a 
more pal])able (bmionstmtioii of tlie great phyvsiological law that 
“use^ makes tlii; organ,” Ilian in the wa.sting aivay of thosi^ ])arts 
which are not in usi^, and the hypeudroph^^ of those, constantly at 
work. ^Nevertheless tlni type varies somewhat : tlie muscles tiw. 
the sanu;, tut at one part a muscular fasciculus becomes strong oi- 
ls reduced to a inen-, vestigt^ ; at another a portion is detached, or 
suhdivifled, or its insertions are a little nearer or a little fartlier oil". 
The muscles of the monkey are so like those of Man, that up to 
the fifteenth ceiitiny, d(isei‘i])ti()iis of them ahsolutely took the place 
of the latter. We are indebted to Andi-e Yesalins for having 
slioivn that the dissections of Galen ivere mwer carried on but upon 
monkeys. The reseinhlauce is still more perfect in the anthropoid 
apes. 

We shall confine ourselves to mentioning some of the difierences 
which we find among anthropoids. The cutaneous muscle which 
is so developed in the majority of mammalia, as well as in the 
ordinary monkeys, for the purpose of contracting tlie skin, is 
concentrated in the cervical region in the anthropoid ai)es, where 
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its size is almost equal to that of Man. The whole of the cervical 
muscles, whose development in quadrupeds and in the inferior 
monkeys is in proportion to the necessity of maintaining the h(‘ad 
in the; horizontal position, have inercdy an inq)0)‘tancc in the 
anthropoid apes and in Man, commensurate with the oblique 
attitude in the former and the upright in the latter. 

The trachelo-acromialis muscle of Cuvier, which is met Avith in 
many of the mammalia, and especially in monkeys, is Avanting in 
Man, as well as in the gorilla and the chi^n})anzee ; it seems to be 
merely a supplement to the elevator scapulm, AAdiich Man possesses 
als(\ 

Th(i great rectus abdominis muscl(‘, Avhich has generally four 
aponeurotic interstictions in mammalia (Cuvier), and seven in the 
cynoee.phali, has but live in man, in the chimpanzee, and in the 
gorilla. It is said that the anthropoid apes haAu*. a long abductor 
of the great toe more tluiTi Man, but it is merely a fasciculus of the 
tibialis anticus muscle'. It is also said that they liave a. short 
extensor of the great toe, and an extensor digitoruni Avith thro:, 
tendons instcjad of four as in iSlan ; but it is a misinterpretation of 
the same fact. The extensor of monkeys is in reality the', counter- 
piirt of the sauKi muscle so irregular in Man. So hvith regard to 
th(* black chimpanzee. It is said to have ]io proper extensor 
indie is. 'Favo chimpanzees in M. Broca’s laboratory, hoAvever, 
had it. 

X(wertheless, Ix'tween Man and the anthropoid a]jcs thciAi are 
dilferences, though they are but slight. The situation and the inser- 
tions of the p(?ctoralis minor vary in the tAvo groups, and in that of 
the inferior monkeys ; but these variations are less recognised 
betAveen the two former than between the anthropoid apes and the 
group next to them. The short liexor of the thumb, so powerful 
in Man, in anthropoids is atrojdiied, and blended Avith the deep 
liexor of the ljiig(.*rs, which is connected Avitli the index. A tendon 
of this last, in the gorilla, is inserted into the thumb, and assists in 
the movement of flexion. The same tendon in the orang and the 
gibbon is furnished by the adductor of the thumb. 

In place of the proper extensor of the index and of the extensor 
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of tlio little finger, the orang and the ordinary monkeys have only 
one innscle, with four tendons supplying the four lingers, not 
taking into consideration the common extensor of the fingers in 
either case. 

In the foot the dillerences are not so great. The great toe, on 
whose protended movement of opposition an entirely errnm’ous 
system has been based, is supplied by tlie same muscles as in Man. 
Nevertheless, owing to its more lateral insertion into the meta- 
tarsus, it is found that tjie long lateral peroneal musek*, ciontrilmtes 
partially to its Ikixion. 

The transverse adductor of the great toe, rudimentary in ^lan, is 
well developed in monkeys. The Ilexors of the toes difler some- 
what in Man, and in tln^ anthropoids; but what the movements 
gain in force and extimt in the latter, they lose in independence 
ami prcicision in the former. In the orang the long fli‘Xf)r of the 
grcjat toe is entiivly wanting. 

The sole muscular peculiarity by which the anthropoid is really 
Separated from Man and is brought into clo.si5r allinity with the 
ordinary monkijys, is the (jxistonce in the arm of a fasciculus called 
the accessory of the latissimus dorsi, which does not (jxist in Man, 
and*is insmiiTd superiorly into the tendon of tln^ latissimus dorsi, 
and iuferiorly into the head of the huftierus. It luis also hetm 
observed m a rudimentary state in some negroes. Two features of 
tin*, muscular system have ]>eeu notice,d as distinctive of Man and 
animate, es])ccially monkeys. These are th(^ })rominenc(*. of the 
buttocks and of the calves of llui legs, owing to the developimmt 
of the gluteal nius(des and of the triceps, to whi(;h is due tlui 
str(*ngth of the tendo achillis. Such is the fact, and is a result of 
the bipe<l attitude. Tin* use of the gluteal miisch*s es{)ecially is to 
keep the thigh extended upon the pidvis. Hut in both resp(*cts 
the gorilla, easts whose inusel(\s liavo been taken from the sub- 
ject, and rc'jn’oduced in pasteboard by M. Auzou, is um[uestinuably 
more favoured than some negroes. 

Moreover all the, minuU*, or at least the more important points, 
which seem peculiar to the anthropoid, are found fnjin time to 
time in Man, and especially in the negro race. M. Ohudzinski, 
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preparator to the laboratory of the Ecole des liautos l^tudes, has 
ahcady published two excellent memoirs upon this subject.* 


Organs of Saiise. 

In tli(‘se is included the cutaneous envelope which surrounds 
the body, protects it against external agencies, and is the seat of 
the function of touch. 

One of tlie characters which distingui;:>h the class of mam- 
malia from that of birds, fishes, and reptiles, is the presence of hair 
upon the body. ])e Blainville proposed to substitute for his 
designation tliat of inli fires. Some, however, have the skin naked, 
as ciirtain (adaceie. characteristic of man proposed by Lin- 

nieus, tlierefore, is anything but a correct one : homo nudus ct 
'} nermis. Man really has liair not only on tluj head, on the face, 
under the armpits, and on the pubis, but ovcu* the whole of tlie 
body, and in certain races quite a thick crop on the chest, behind 
the slioiilders, and on the limbs, rescmlding down, and masking, 
the colour of the skin. The liistory of I'.sau is a most probable 
one. (J()ni])arcd with the majority of mammalia, and in particular 
of monkeys, ^lan is the least hairy; th<‘. ]>alms of his hands and the 
soles of his feet Jirc alone? without hair, which is to be accounted for 
by its having worn away. 

The smooth and indurated surfac.es on the buttocl^s, called 
adlosilrs fis,sihrcs m the pithecians, are Avanting in the anthropoid 
ap(vs, with the exception of certain gibbons, as Avell as in the cebians 
and lemurs. 

The nails, claws, and lioofs of niammaliji are a secretion from the 
skin, like hair and horns. The preseiic.i* of flat nails, not hent 
round, on the fingers and toes, has been given as a charactmastic of 
^^an. yie must, tlierefore, associate the anthropoids with him. 
The orang alone forms a partial exception, having no nail on the 
great toe. Elat nails are found in the pithecians ; they are bent 

* “ Coiitribntiou a TAnatomie du Negro ot Nouvollcs Observations aur le 
vS>st^Mie Miisculaire du Ni'gre,” by T. Chudzinski, in the “ Kevue d’Anthro- 
pologic,” vols. ii. and iii. 
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round into claws in tlie cyiiocophali ; the Hat nail and the trail si lion 
to the claw are seen simultaneously in others. Tha ouistitis, some 
other cebians, and the arctopithecians have claws, except on the 
gr(‘at toe. In lemurs it is the reverse : the claw is found on th(i 
great toe, and nails on the other toes. 

The arrangement of the wrinkles and of the corpuscles f)f rac,eini 
in tlie palm of the hand has reference to the function of ioueh. 

In Man, there are two principal wrinkles in the liand, one pro- 
duced by the flexion d the last three lingers, the otlier by the 
Ilexion of the thumb, and passing round the eminence', ihc/Ktr • a 
third, which is variable, and between the two, is joined at its 
external extremity with the lattc'i*, and is free, anrl n(*arly jiarallel 
with the fornuir at its internal extremity. According to Alix, 
the fold of the thumb is wanting in the monkey tribe*, anil the 
other two are united to form one. The fact is evident in the three 
inferior groups, but doul.)tful as regards the lirst. If some 
anthropoids exhibit in conseipieiice of this an inferior simian 
ittrangoment, Man is excejitionally in tin*, same jiosition. Tlie 
corpuscles of Paccini, or tactile corpuscles, are little bodii's situatiid 
ill the direction of the nervous filaments of the palmar surface, of 
the Hand amf fingers, and of the plantar surfaci* of the foot. 

!N^epveu has shoAVU that their ajipearamTc under the microsc,()pe 
is alike in Man and the chimpanzee, whilst it is somewhat dillerent 
in the common monkey, the balioon, and the sajou. 

The ^rgan of vision is similar in .Man, the. anthropoid apes, the 
]iithecians, and the cebians. But in many lemurs, the fundus of 
the eye assumes a glittering a])pearanc(*, which in the cat and the 
ox has received the name of tapetiim. A little mu.scular fasciculus 
also exists^ analogous to the rnusculus clioanoides found in the 
majority of quadrupeds. 

The nose, anatomically the same in Man and the monk(*y ti'ihe, 
presents merely morphological changes. Sometimes projecting in 
tlie former, in a less degree however than in tlie nasicus, one* of tlie 
pithecians, it is at other times niorij or less Hat, as in the generality 
of monkeys. The nostrils arc usually directed downwards, as in the, 
anthropoid apes and pithecians, and sometimes sideways, as in 
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cohiaiTS ; two armngemorits which have suggested to Geoffrey Saint- 
Ililaire liis division of monkeys into catarrliiiii and platyn*hini. The 
septum is comparatively thin in the cataiTliini, and thick at the 
anterior triangular border in tin*, platyrrhini. The cartilage of the 
ear, wdiose form and length are so variable in different mammals, in 
monkeys is usually strong, having no fold behind ; it is sometimes 
s{piare above, and rounded off, and is without a lobule. These 
arrangements are occasionally found in Man. On the other hand, 
the ears of the gorilla and the chimpanzee are often as well folded 
as those of Man. ^ 

The pithocians have two pouches, named nbajoihs, which open in 
the mouth — the anthropoids, like JVfan, having nothing of the 
kind. 

Vi(>crrt(. 

The length of the alimentary canal is about six times the lengl-h 
of the hotly, or about eleven metres, according to M. Sappey. In 
carnivora it varies from two to eight times, and in solipeds an.l 
ruminants from ten to twenty-eight times ; in monkeys it is from 
live to eight times, in the gibbon about eight. 

The stomach of all the monkey tribe is simple as’ In Man.' The 
semnopithetiians and th^ colobians are exceptions ; their stomach 
if not multiple, is at least multilocular, resembling the herbivora in 
this respect. The commencement of the large intestine, dr caecum, 
lies in tluj right iliac fossa, as in Man, and is covered in front by 
the ])eritoneum. In ])ithccians, the (ijccum is, on the contrary, 
enveloped by the peritoneum, which forms one of the folds of the 
mesentery behind, and is designed for the purpose of facilitating 
the mobility of that part of the intestine. In the anthropoid the 
peritomuim surrounds the caecum, as in Man. 

An appendix, the vermifuilar, is annexed to the human csccum. 
rt exists also in anthropoid apes, but is wanting in the monkeys 
below them, with the exception of some lemurs. 

The liver of Man has, ])roperly speaking, only two lobes ; in 
anthropoid apes it is similar. In the other monkeys, on the 
contrary, it is very much subdivided, as in the lion and the rabbit. 
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M. Broca in his memoir, “ Sur Ics Primates,” has drawn attention 
to the variations of the peritoneum, the serous membrane which 
is reflected round the organs in the abdominal cavity, and has for 
its object to isolate them, and to allow them to glide smoothly 
upon one another. Ills opinion is, that the arrangement of the 
])critoncum does not perceptibly differ in IVlan and the antliropoid 
apes, whilst in passing to the pithecians it immediately exhibits 
marked diherences. 

The distinction of ms^lnmalia into bipeds and quadrupeds may 
to a certain ^extent be recognised by the arrangement of their 
internal organs. The marked peculiarity of the peritoneum in its 
relation to the coscum may be specially mentioned. In the chest 
we see differences of the same description. 

The pericardium, or membrane surrounding the heart, is to this 
organ what the peritoneum is to the intestines. In Man it is 
altogether separated from the sternum and is attached to the 
diaphragm, a transverse muscular septum whicli separates the 
tlloracic from the abdominal cavity. In quadrupeds it is firmly 
fixed to the sternum and to the articulations of the ribs, and is not 
attached to the diaphragm. In tlie former, indeed, the heart lies 
on the* diaphragm, in the latter on the sternum, in accordance witli 
the attitude of the animal. In monkeys the arrangiuneiit is inter- 
mediate; in lemurs the pericardium docs not adhere to the 
diaphragm except to a very limited extent ; in cebians and pithe- 
cians til* surface attachnu'nt increases in size. In the anthropoid 
apes the pericardium is as in Man. Similar changes occur in the 
direction of the heart, in the length of the vena cava inferior, and 
in the curve of the aorta near its origin. 

In quadrupeds a result of the non-attachment of the heart to tlie 
diaphragm, is the interposition between the two of a lobule of thv. 
right lung. This lobule, known by the name of iinpar, exists 
throughout the whole inainmaliaii series, from the marsupialia to 
the carnivora, and is wanting in Man. In the lemurians and the 
cebians it is also developed. In the pitln'cians it becomes less ; in 
the gibbons it is almost nil; in the orang, the chimpanzee, and 
the gorilla there is not the slightest trace of it. 

H 
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From the viscera we now jDass to tlie vessels, where we shall 
always lind a conhrination of the same fact — namely, that the 
organisation of anthropoids is a counterpart of that of Man, and 
(lifters widely from that of the other simian groups. We shall say 
a few words respecting the larynx and the organs of reproduction 
before entering upon a study of the very highest importance — that 
of the hrain. 


The Larynx. ^ 

The larynx, or organ of voice, is at the upper extremity of the 
windpipe, where the glottis is situated, through which the air is 
respired. It is composed, like the trachjea, of cartilages, thougli 
much larger. The two principal ones arc the cricoid below and 
the thyroid aliove. It is clos(‘.d at certain moments hy another 
cartilage, which acts like a valve, and is called the epiglottis. In 
all essential i>oints this little apparatus is identical throughout the 
entire mammalian series, and notably in that of monkeys. 

Upon four points of its extent — that is to say, below the cricoid, 
between it and the thyroid, between the thyroid and the epiglottis, 
and between the vocal chords — are seen occasionally dilatations 
or ampulla}, which have considerable importance 'in anthropoid 
apes; some median and single — giving rise to three primary 
anatomical varieties — others lateral and double, ^forming a 
fourth. The first, or tracheal variety of dilatation, is observed in 
the horse, the ass, and in the coaita, one of the monkeys of the 
cebiaii group ; the second in two other kinds of cebians ; the third 
in a lemur, a cebian, two pithecians, and a gibbon. The fourth 
variety exists in a rudimentary state in IVIan under the name of 
arriere-cavite, or ventricle of the larynx,"^ and attains with age, in 
the three higher anthropoids, an enormous development, es2)eci- 
ally ill the male, and is known in them under the name of air 
sac. In a young chimpanzee dissected by M. Broca, it formed 

* M. Sappey described it under Ihe name of portion verticale of the 
ventricles of tbe larynx. It is situated, he says, at the upper border of the 
thyroid cartilage, close to the hyoid bone, and in rarer instances reaches 
to the base of the tongue, and extends under its mucous membrane. 
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two little lateral projecitioiis about the size of a pea, wliicfli over- 
lapped above tlie superior border of the thyroid. In the aged 
(forilla and orang the projections become larger, and run under 
thti sterno-mastoid muscles, under the tiupezius, envelop the 



Flo. 14.- Vertical and. antoro-postcrior section of the face and neck: (t. Bodies ot tlio 
cervical vcrtelme : vi, Basilar process, or body of the occipital bone ; a, Flour of 
the anterior cerebral fossa : o, p, v, Supei-ior middle and inferior shells of the nasal 
fossa) ; /, Arch (»f the palate ; f. Velum of the pilate : t, Gcnio-glossal muscles ol 
the toiif^ue, .attacked in front to the tubercles ^eni, situated at the posterior surface 
of the lower jaw ; b, (Kso])ha^Mis : c, Tracha*a ; d, 'I'liyroid c^rtilapfe : <?, Epif^lottis ; 
i, Os hyoides, serving as a point of .attaehment for important muscles of the tongue 
and larynx. The tran.svcrse slit which is .seen in the Latter, and whose borders form 
the voe.al chords, is the ventricle of the Larynx, into which the arricn-caatr of 
Morgagni opens. 

cliiviclo, and reach down to the armpits. They are, in fact, 
Veritable hernia). In a morphological point of vi(‘AV, these, sin- 
gular organs establish an important difference between Man aiul 
tiia antliropoids in cpiestioiij but, in an anatomical point of 
view, the difference is 7ul ; it is the same organ, only of a dif- 


ii 
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ferent sizc3. We may add, lastly, that the true air sac is absolutely 
wanting in all the other apes, so that this, which appears to 
establish a character between Man and the anthropoid, shows, 
on the contrary, their relationship, and the distance of the latter 
from others of the monkey tribe. 


Organs of Reproduction. 

t 

'llie characters which they furnish are those ^ to which wo 
attach the greatest value in the various departments of natural 
history ; the class mammalia is, indeed, based upon them. Ail 
mammalia are viviparous — that is to say, bring forth their young 
alive — and all have teats. These glands vary in number, generally 
being equal to that of the young which they bring forth at a birth, 
and they vary also in situation. The cat has 8; the bitch, 10 ; 
the agouti, 14; woman, 2, although generally she has but one 
child at a birth. They are abdominal in the carnivora and 'il;h(3 
marsupialia ; inguinal in solipeds and ruminants ; and pectoral in 
th(i woman, the elephant, and the lamantin. In this twofold 
point of view, monkeys, including the anthropofd apes, are con- 
structed after the tyfie of Man. Many lemurs have four teats — 
two pectoral and two inguinal, some macaucos having four pec- 
toral ; all the others have two teats, attached to the breast. 

Among mammalia, a few, as the marsupials, have no placenta — ■ 
1 hat is to say, an intermediate lleshy substance between the embryo 
and the uterus ; others have one, called e7i zone, when it occupies 
a considerable surface of tlie internal parictes of the uterus, or en 
dlsque when it occupies only a small portion. Man, the monkey 
tribe, the rodentia, the insectivora, and the cheiroptera belong to 
this category. There is some difference between them however. 
In Mail the placenta is single, and the umbilical cord is composed 
of one vein and two arteries. In cebians it is still single, but 
it is furnished with two veins and two arteries. In pithecians 
it is double ; it has, however, only one cord, formed of one vein 
ami two arteries. In which arrangement do the anthropoids ap- 
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projicli to them? The gi])bon, which usually holds the transi- 
tional position between them and the pithecians, has, like them, 
a double placenta. In the chimpanzee, on the contrary, it is 
single, as in Man {Owen), The orang and the gorilla have not 
been examined on this point. 

After the descent of the testis into the scrotum in Man, tin? 
peritoneal communication is obliterated ; in other mammalia it is 
persistent. Nothing is yet known as to this in anthropoids. The 
same may be said with rcigard to quadrupeds generally. The uterus 
in them has twi) cornmi, and is divided into two cavities. That of 
woman is, as a rule, unilocular ; that of ordinary monkeys holds a 
middle position. 


Ne7'vom‘ 

In the Invertobrata it is composed of little masses of gray sub- 
stance interspersed through the viscera, and attached to them by 
nervous filaments. In the Vertebrata there is, in addition, another 
and a symmetrical apparatus, consisting of an axis, called th(‘. 
cercbro-spinal, of centrifugal nerves for movements, and of centri- 
petal for impressions. The essential differences between them an*, 
to be foun^ ^t the superior or anterior extremity of the axis or 
encephalon, which we shall first describe as it exists in Man. 

The sptnal cord, called medulla oblongata at the level of the 
first cervical vertebra, passes thi’ough the occipital foramen, beneath 
the transverse fibres which unit(^ the two lobes of the cerebellum 
under the name of pons varolii, and divides into two fasciculi called 
the cerebral peduncles, one to the right the other to the left ; they 
then spread out into two fan-like expansions of white fibres, pass 
upwards and outwards, bend down at the borders like a mushroom 
about its stalk, and go to form the cerebral hemispheres, on the 
surface of which is a layer of gray substance. I'he white portion is 
the conducting matter, the gray the sentient and reacting. At th(* 
internal contiguous borders of the hemispheres the white transverse 
fibres become bound together to form the corpus callosum. Each 
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is surrounded by a canal, forming a series of cavities, of which the 
principal are the lateral ventricles, which exliibit three cornua : 
the anterior or frontal cornu, the inferior or teniporo-sphenoidal, 
and the posterior or occipital — the last presenting an elevation on 
its floor called hippocampus minor. 

The encephalon consists of (1) The cerebellum; (2) The portion 
lying between its two lobes connecting the in(Mliilla oblongata witli 
the brain — the pons varolii, or protuberantia annularis; (3) The 
l)rain proper, formed by the pedunchjs ilnd the series of expansions 
whiijh proceed from them — viz. the tubercula quv:drigemina, tlie 
optic thalami, and the corpora striata — by the ventricles, and by 
the cerebral hemispheres, the surface of which cxliibits sinuosities. 

The principal sinuosities are called convolutions, and the 
secondary ones, folds. The external surface of the brain occupied 
by these is divided into distinct portions or lol)es by fissures, and 
the (jonvolutions of which these lobes are com])osed, by sulci. 'J'h(‘- 
communications between the, lobes are called transition convolu- 
tions {plis de passage)^ and thos(i between one convolution and 
another in the same lobe, anastomoses. 

From the base of the encephalon arisi^, tlie first twelve pairs of 
nerv(.‘S, or encephalic nerves. The first are the olfactory, the 
bull)ous portion of which— called the olfaidory Imlb — lies longi- 
tudinally in a depression on the surface of the anterior lobe ; the 
second are the optic, whose decussation at the median line is called 
the chiasnia. 

When we place the encephalon on its u[)per or (convex siirfa(M\ 
and ivuiiove the cerebellum and pons varolii by a transverse section 
])assiiig between the junction of the latter with the cerebral 
peduncles, tlu‘, whole inferior surface of the two liemispheres is 
exposed to vie.w (Fig. 15). At the junction of the anterior third 
with the posterior two-tliirds is seen a deep transverse fissure, 
with its concavity looking backwards. This is the fissure of 
Sylvius (A, Fig. 16). The portion in front is the inferior surface 
of the frontal or anterior lobe ; that behind is the inferior surface 
of the posterior lobe, which is separated into two well-marked 
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and unequal portions, the one with its convexity looking for- 
wards and outwards, which is the inferior region of the teiiiporo- 



I’lo. 15.— Inferior surface of the enccplialon : A, Anterior or frontal lobe : B, Temporo- 
sphcnfidal portion of tbe posterior lobe : A and B are separated by a fisanro with its 
ooncavi tv looking backwards — the fissure of Sylvius. C 5, (.erebcllum ; M, Soetion 
of the spinal cord where it joins the medulla oblongata : VI, Annular protuboraiu'c 
at its anterior t)order are scon the tw'o cerebral pedixnclcs ; C C, Corpxis callosum 
the dotted line is on the niedimi or inter-honiispherical line ; I to XII, The twelve 
pairs of encephalic nerves at their origin ; 1, Olfactory nerve with its bulb ; II, Optic 
nerve, the union of which with that of the opposite side forms tho chiasm a , 111, 
IV, VI, Nerves of motion of the globe of the eye ; V, Trigeminal, or fifth, sup] fly- 
ing the muscles of expression ; XII, Hypoglossal nerve, the nerve of motion of the 
tongue. 


sphenoidal lobe, the other, posterior or concave, upon which the 
cerebellum lies. 

Th(i superior or convex surface of the hoiiiisplieros may be viewed 
from above or laterally, the plates sometimes representing them 
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under one aspect, sometimes under another. We prefer the latter 
method. Each hemisphere has an internal surface, which looks 
towards the median line, and an external. 

The first thing wliich strikes the attention on looking at the 
external surface is thci lissure of Sylvius, which has passed round 
the inferior border of the hemisphere, and whose external surface 
is shown at A, Eig. 16. It is divided into two branches, which 
unite in the form of a V. The anterior and verticid is very short, 
and is lost in the anterior lobe ; the posterior is longer, and passes 
obliquely backwards and a little upwards, having below it a large 
elongated and very distinct cerebral lob(% Avhich is the temporo- 
splienoidal lobe already seen from undiirneath. The lissure of 
Hylvius corresponds on the skull with the supi^rior border of the 
squamous portion of the temporal (Brooi). 

There is no mark of equal importance to this on tlie extijrnal 
surface of the brain, and it is asked how we contrive to make any 
other fundamental division. It is, however, in the midst of thi^ 
sulci, apparently so complicated, that we take the lissure of liolandc?' 
(B, Eig. 16) as the line of separation of this surface into the 
anterior or frontal, and the posterior or parieto-occipital lobe. It 
is constant, and, in the foetus, the most clearly (hdihed after the 
fissure of Sylvius. Its situation and direction are nearly the same 
in all healthy brains. It commences some millimetres above the 
lissure of Sylvius, and passes vertically, or ratlier a little ol)li(piely, 
backwards, reaching to within a few millimetres of the superior 
border of the hemisphere. Its obliquity and its situation arii 
indicated by the two following relations : The total length of thr‘- 
brain being reckoned as 100, the portion in front is to that behind 
as 43*0 to 57*0 at the inferior extremity of the sulcus, and as 56*3 
to 43-7 at its superior. It follows from this that the middle por- 
tion should be equidistant from the two extremities of the 
hemisphere. M. Hamy calcidates that the inclination of the 
sulcus in the adult is about 70 degrees. 

Gratiolet thought that the lissure of Eolando corresponds exactly, 
on the skull, with the coronal suture. M. Broca was the first to 
notice that, in the European, it is always from 40 to 56 millimetres 
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]}pliind it at its upper part, 4-7 in the middle, and 15 at the lower 
part.’*^ 

A second fissure marks another division of the external surface 
of the hemispheres — namely, the external perpendicular fissure 
(E E, Eig. 16). It separates the posterior lohe into two, the 
])arietal and the occipital lohe, and on the skull answers to tin? 
lamhdoidal suture, being distant from it about two millirii^itros. In 
order to discover it, the student .should look for it from its pro- 
longation on the floor of 4he hemisphere, to a few centimetres from 
the posterior extremity, where it takes the name of internal per- 
pendicular fissure. It is so called because it exactly separates, 
from below upwards, the most remote part of the hemisphere, to 
form of it an occipital lobe. 

Wo have then (1) An anterior or frontal lobe, bounded behind by 
the fissure of Kolando; (2) A middle or parietal lobe, included 
between the latter and the external perpendicular fissure ; (3) A 
posterior or occfipital lobe, .situatcid behind the pcirpendicular fissure ; 
imd (4) An inferior or temporo-sphenoidal lobe, subjacent to tln^ 
long branch of the fissure of Sylvius. Such are the important 
divisions on the external surface of the hemispheres. We shall 
now describe those of the internal surface, as well as its convolu- 
tions. 

Convolutions. 

The ajts of transmission in the brain, which have reference to 
altogether voluntary movements, to certain reflex movements, to 
sensations, or to certain ])hases of intellectual operations, have for 
their seat the fibres of which the central white mass of the hemi- 
spheres is formed. The initiative acts of thought pass, on the 
contrary, through the gray substance which constitutes the cortical 
portion of these hemispheres. Consequently, the greater thci 
amount of gray substance, and of surface upon which it can be 
developed in a continuous layer, the more power the truly intel- 
lectual phenomena acquire. To this end, the surface is folded and 

* “ Sur la Deformation Toiilousaine du Crane,” by Paul Broca, in “ Bull, 
Soc. d’Antlirop.,” 2nd. series, vol. vi., 1871. 
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contorted, so as to increase its extent. Such is the office of the 
convolutions, elongated and tortuous swellings, separated by sulci 
more or less deep. It was long thought that their arrangement 
was inextricable and the result of mere chance. This is an error : 
the complexity is only apparent. They consist of fundamental 
parts, or convolutions, properly so called, whose type', is constant 
throughout the human series ; and of secondary parts or folds, 
which exhibit variations between one individual and another, 
similar to those which the features of the countenan(;e present. 
Tlie brain of the fretus at the beginning is sniooth.\. The fissures 
appear first, then the sulci At the seventh month the convolu- 
tions are simple but formed ; at birth it is the same with the folds. 
At a later period the whole is conipli‘,ted. The convolutions 
become enlarged and more complex as age advances, in pro])ortion 
to th(i activity which the organ (ixhibits. A convolution would be 
rectilinear in a subj(?ct of toleralde intelligencij, as in the patient of 
lUcetre, wliose brain wo have now before us. In another subject 
of superior intcdligeiuje it Avould Ixi tortiioUvS, douhh^, and altered in 
form, by the pressure of neighbouring redundant (ion volutions. The 
sulci would be hidden, and th(‘- anastomosis bctw(?en one convolu- 
tion and anotlier, in a rudimentary state in the former, while in the 
latter it would b(i consideralde, and would cause a change in the 
configuration of the j)rimary convolution. This, wldcji.is called 
the richness of the convolutions — that is to say, lln'ir diivcloi)ment 
in number and tortuosity, causes not only an absolute*- inAV(*ase in 
the (piantity of these convolutions, but also a reduction in size of 
each of them taken singly. Large and simple convolutions are thus 
a sign of idiotcy, or of weak intellect, in any race. Small convolu- 
tions with numerous foldings are a sign of large intellectual capacity. 

However, by carefully studying the brains of monkeys, of the 
foetus, of infants, and of idiots with simple convolutions, all this 
is explained. Desmoulins first drew attention to this subject.* 
The imaginative fancies of phrenologists, and some recent results 
iiL reference to the localisation of the faculties, have given it a 


* “ Aiiatomie du Systemc Nerveux,’* by A. Desmoulins, vol. ii., 1825. 
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new direction. JS’ow, tlianks to the labours of Gratiolet, Owen, 
Turner, Bisclioff, Broca, and lacker, it has been made clear. All 
that we must do is to turn it to account in studying the science of 
comparative intellectual phenomena.* 



Pig. 16.— Diagram of tlio external surface of the hrain : A, Fissure of Sylvius : U, Fissure 
of Rolando; C, Parallel sulcus; I), Interparietal «bu1cus ; E, External perpendicular 
fissure- 

1, First antero-postcrior frontal convolution, double ; ‘J, Second frontal convolution 
.'1, TlTlnf frontal convolution ; 4, 5, Convolutions of the orbital region of the frontal 
lobe; 7, Ascending frontal, or .ascending anterior convolution ; S, Ascending parietal, 
or .'jp(’ending posterior convolution; R, tSuiicrior iwirietal convolution; 10, Inferior 
ixirictcil convolution, or curved fold; 11, IL*, Fii-st and second tenij)oro-.splicnoidal con- 
vohitions; B, Third temporo-sphenoidal convolution in continuation with the third 
tcmporo-sphenoidal of the internal snrf.aee ; 14, The three xtoniix of tbe occipital 
lobe ; a and b, First and second tk ptnutnii/r, uniting the two ]):irictal convolutions 
with the occipital lobe ; c and </, Tbird and fourth plm tie uniting tlie last 

two temporo-sphenoidal convolutions with the occipital lobe ; < , Gyrus, bc'longing to 
the third transverse frontal convolution. 

TIio oxternal or roiivox surfaci*. of th(i hraiii (Figs. IG and 18), 
looked at in profile, is that from which we shall comiiK'iKM! our 
description of the convolutions. Wo shall consider first flic fissiijc 

* “ Snr la Structure clea Circouvolutions.” Sec “ EccliorclK'a siir la 
Structure de la Coucho Corticalo dcs Circonvolutions,*’ by M. Hail larger, in 
“ Mem. Acad, de Medccino,” 1840, vol. viii., and the article “ Cerveau,” in the 
“ Dictionnairo Eucycl. dcs Sciences Medicates.” 
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of Sylvius — that is to say, its base, and the parts below and above. 
'Hie base only deserves mention as regards the point of the V. 
By separating the tAVO lips at this point Ave discover a Avell-marked 
tubercle, called insula of Eeil, and also central lobule, because it is 
situated in the exact line of the cerebral peduncles ; it is occupied 
by five or six shalloAV folds, Avhich radiate from its inferior angle. 
The region beloAV, or temporo-sphenoidal lobe, forms a large mass, 
obliquely directed from beloAv upAvards, and from behind forAvards, 
and is traversed in the same Avay by a sulcus, Avhich is parallel to 
the fissure of Sylvius, and Avhich on that account in called tlui 
parallel sulcus (C). From its posterior extremity a small cul-de-mc. 
passes to the centre of the parietal lobe, and sometimes a prolonga- 
tion toAvards the occipital lobe. A second sulcus is observed beloAV, 
hut of much less importance, '.fhe intermediate enlargements are 
formed th(j first, second, and third temporo-sphenoidal convolutions 
(11, 12, 13), the third or inferior appertaining also to the inferior 
surface of the brain. 

The region abov('. includes both tlic frontal and the parietal ^ 
lobes, separated by the iissure of Eolando, whoso two lips form tAVo 
of the most distinct convolutions of the Avhole system of ^ the 
external surface. Having the same direction as th(^ sulcus which 
siiparates them, one hclougs to the frontal lobe and takes the name 
of anterior ascending convolution (7), the other to the pariet(il lobe, 
and is called the poshu'ior ascending convolution (8). 

The frontal lobe, so important in Man, since it is in ft that 
his highest faemlties reside, consists of three regions : one, Avhich 
Ave shall find on the external surface ; a second, which is seen 
on the inferior ; and a third, the most important of all. The 
second rests upon the roof of the orbit, and comprises three or four 
small convolutions of hut little interest : one hound up hetAveeu 
the sulcus of the olfactory nerve and the internal border of the 
hemisphere, and Avhich forms the termination of the first frontal 
convolution; the other two being in continuation, in the samti 
way, Avith the two frontals on the external surface. 

The frontal region proper of the anterior lobe comprises four 
convolutions : an anterior or frontal ascending, already mentioned, 
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and throe longitudinal and parallel, superposed in three storeys. 
I'he first, or superior frontal convolution, arises by one, and some- 
times by two roots from the superior extremity of the ascending, 
becomes double, skirts the superior bonhn* of the hemis])here, and 
is lost ill the orbital region. The second, or middle fnmtal con- 
volution, arises also behind, by one root, and bifurcates occasionally 
to give an anastomosis to two adjoining frontal conv(dutions. Tin* 
posterior part of the sulcus, whicli separates it from the third, cor- 
responds, according to M. Broca, to the curved temporal line of tlici 
parietal. 7»h(i tliird, or inferior frontal convolution, commences in 
the most sloping portion of the ascending frontal, ft)rms a large, 
gyrus round tlie small branch of the fissure of Sylvius, and loses 
itself in front. 

M. Broca’s way of looking at it is somewhat diflertmt. lb* 
merely brings in the ascending frontal convolution to assist in the 
description. According to him there are only three frontal convo- 
lutions, all antero-posterior and parallel, including, at the back, tin*. 
])ortion of the ascending convolution where each takes its origin, 
which must not be forgotten when discussing the localisation of the 
faculty of language. We know indeed that there is aphasia — that 
is to say, loss of speech ; or aphemia — that is to say, loss of speech 
with preservation of the intelb'.ct, wheneVor an acute lesion oc(uirs 
ct the^p^sterior part of the third frontal convolution of Broca when 
\ his lesion is on the left side. The faculty of language has its seat 
on bdth sides, but it is put in exorcise from this side in the gnniter 
number of cases. Its surface has a vertical extent of about four 
centimetres, and an antero-posterior of from two to three and a lialf. 
rts form is that of a quadrilateral, bounded in front by the small 
branch of the fissure of Sylvius, and behind by the base of tlio 
fissure of Ilolando. Its centre corresponds, on the external part of 
the skull, with a point situated about one ccntimijtrc and a lialf 
behind the coronal suture, and three centimetres above the pterion.* 

* “ Sur le Si%e do la Faculte dii Langfige Articule,” by P. Broca, in 

Bull. Soc. d’Anthro})./’ Pavia, ISOl ; and “ Sur la Topograpbio Cerebrale, 
on sur les Rapports Anatoniniues du Oraiio et du Cervcaii.” by tlie same, in 
“ Revue d'Authrop.,” vol. v., 1876. 
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Tlio next, or parietal lobe, included between the border of the 
hemispliere above, the lissure of Hylvius, and the temporo-sphenoidal 
lobe below, and the perpendicular fissure behind, is formed by three 
convolutions. The first, or posterior, ascending, has been described, 
'rhe second, or superior parietal convolution ('.)), commences by one 
or two roots towards the middle and superior portion of the posterior 
ascending, describes a number of vertical flexures which rcMicli to 
the superior bord(U’ of the hemisphere, and form a small lobule, 
which is very easily recognised. The third is below, and is sepa- 
rated from it by a transverse sulcus, calhid the int(nparietal 
sulcus (D) ; it arises at the inferior part of the posterior ascending, 
in the angle which it makes Avith the fissure of Sylvius, turns 
round the end of this and ends in a group of vertical flexures, 
which anastomose, sometimes with the first, sometimes with the 
second temporo-sphenoidal convolution, and sometimes with both. 
This is the inferior parietal (jonvolution, or curvt'd fold of 
Gratiolet (10), so called because the fold embraces in a simple or 
complex gyrus, not only the termination of the fissure of Sylvius, o 
but also that of the pai'allel sulcus. Another arrangement is found. 
The termination of this parallel sulcus is bifurcated, and its posterior 
branch reaches the external perpendicular fissure, which it k*aps 
over to become one of the transverse sulci of the occi[)ital lobe, 
[n this case, the gyrus which the curved fold forms is persistent ; 
but it goes to form what we shall presently caU the second 
transition convolution, without anastomosing with the ^econd 
temporo-sphenoidal convolution. M, Gratiolet has d(;scribed on the 
side of the inferior parietal convolution, a superior marginal fold, 
and an inferior marginal fold, which are merely the folds bordering 
the extremity of the lissure of JSylvius. The former, indeed, is the 
part of the inferior parietal convolution, which extends from its 
junction with the posterior ascending convolution, to the end of the 
lissure, and the latter is the continuation of the first temporo- 
sphenoidal convolution. The increased size of the flexures is of 
little importance, inasmuch as they constantly vary. 

The occipital lobe, the smallest of all, is formed of three storeys, 
which are bounded by two antero-posterior sulci. The external 
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perpendicular fissure separates it from the parietal lohe, and from 
tlie temporo-splienoidal lobe ; a fissure somewhat dilficiilt to trace 
out in Man, because it is partly filled up, or hidden by four folds of 
communication with the adjoining lobes, whose study affords 
considerable interest under the name of plis de passage, or transition 
convolutions (a, h, c, and d). The first, or superior, of Gratiolet, 
comes from the superior parietal convolution; the second, or in- 
ferior, from the inferior parietal ; the third, lower down, from thi‘, 
second temporo-sphenoidal convolution; and the fourth, concealed 
at the inferior border of the brain by the third temporo-sphenoidal 
convolution. 

We shall say but little as to the internal surface of the hemi- 
sphere, which is in apposition with the falx cerebri on the median 
line (Fig. 17). When wo harden and dry a brain by M. Broca’s 
process (nitric acid),* the organ shrinks more in the transverse 
direction, and that Avhich formed the concave part of the interior 
surface behind, appears, when looking at it sideways, to form part 
the internal surface. We shall study in this way the two 
surfaces united. 

Tn the centre is seen the corpus callosum, an elongated vault 
wliich' covers ’in the ventri(des, and is terminated in front by a 
swelling called genou (knee), the most slarfting point of which is 
the bee (beak), and behind by another swelling ctdled the hounrlrt 
(cushion). ’ Towards its exterior extremity is then seiui a slit 
rend(;rec\ gaping by the preparation, which is the internal perpen- 
dicular fissure aheady described. On this surface is a triangular 
lobule, forming a portion of the occipital lobe, looking from this 
side, and which bounds the sulcus of the hippocampi below. All 
the portion situated beneath, and to the left of this sulcus in the 
figure, is the internal surface (at the lower part) of the temporo- 
sphenoidal lobe. A primary and well-defined transverse sulcus, 
and a smaller faint one which is parallel to it, divide tliis region 
into three convolutions (0, 7, and 8) ; the superior bending round 

* “Procedd pour la Momification des Cerveanx,” by M. Paul Broca, in 

Bull. Soc. d’Anthrop.,” vol. i., 1805. 
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in a gyrus at its anterior extremity, to form tlio outline of the 
circumpeduncular fissure, and the inferior forming one with the 
third temporo-sphenoidal on the external surface. 



Fio. 17.— Diagram of the internal surface of tlio brain, a, Gonou of tbo corpus callosum ; 
b, bourreletof the corpus callosum ; c, The crura cerebri cut across ; A. Fronto-parietal 
fi.ssure ; B, Internal perpendicular fissure; S, Fissure of Sylvius 1 II, Bulcus of the 
hippocampi ; 1, 2, and 3, l^nteriial frontal convolutions ; 1, Portion in continuation 
with the first frontal of the external surface ; 3, Its oval lobule ; 4, Quadrilateral, or 
internal parietal lobule ; b, Triangular, or internal occipital lobule ; 6 and 7, First 
and second internal ternporo-sphenoidal convolutions ; 8, Third intcrifal temporo- 
sphenoidal convolution in continuation with the third on the external surface ; 9, 
Convolution of the corpus callosum, or hem. 

In front of tlio triangular lohiilo is a well-marked quadrangular 
lohulo (Foville), which is simply tlic internal side of the superior 
parietal lobe, lengthened out below as far as the corpus callosum, 
and bounded behind by the perpendicular fissure, and in front by 
a small oval lobule (Pozzi) — which wc may leave for the present — 
whicli is situated in front of the quadrangular lobule, close to the 
superior border of the hemisphere. This lobule is formed by the 
junction, looking from the internal surface, of tlie two anterior and 
posterior ascending convolutions of its external surface. 

The remaining portion of the internal surface is divided into two 
parts, the one superior and anterior, which forms part of the frontal 
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lobe; tlie otlier inferior, and resting on tlie corpus callosum, to 
which wo must consider it as attached. A fissure, however, divides 
them, which is called festonnaej or calloso-marginal, in its anterior 
four-fifths, and fronto-]:)arietal towards its termination. It com- 
mences below the beak of the corpus callosum, turns round its knee, 
passes horizontally beliind, and, separating the oval from the quad- 
rilateral lobule, readies obliquely the superior border of the hemi- 
spliere. A single convolution, called the convolution of the corpus 
callosum, is concentric to it, and continues to follow tliis organ, to 
form the basepf the quadrilateral lobule, and to anastomose with tlui 
first internal temporo-sphenoidal convolution. Another convolution, 
called the internal frontal, is eccentric to it, and h.as the form of an 
italic S. Its anterior gyrus is se.paratod from the kmio of the corpus 
callosum by the convolution and the fissure just numtioned, and its 
posterior gyrus forms the oval lobule. In the greater part of its 
length it is divided by an interrupted sulcus into two storeys, of 
which tlie first is in dir(;ct continuation with the first frontal 
fUm volution on the external surface. The number and distribution 
of the primary convolutions may bo summed ujd as follows ; 


External Surface. 

{ Orbital region . 3 convolutions in form of a star. 

„ , , . 1 1 ascending couvolutiu!!. 

Frontal region I . ® . 

( 3 antero-postcrior convolutions. 

! 1 ascending convolution. 

11 superior, 

2 convolutions ] ^ . 

( 1 inferior. 

Occipital lobe 3 antero-postcrior convolutions. 

Ternporo-sphe- 

noidal lobe . 3 parallel convolutions. 


Internal Surface. 


Frontal lobo 
Parietal lobo 

Temporo-occipito- sphenoidal lobo 
Lobe of the corpus callosum ... 


1 convolution. 

1 quadrilateral lobu’o. 

! 1 triangular hdi ile. 

3 parallel convolutions. 
1 convolution. 


One point in reference to the convolutions upon which M. Broca 
lays stress, is their .want of symmetry on both sides in the best 

I 
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selcctod individuals. Simple convolutions, developed uninter- 
ruptedly, and alike in Loth heniispheres, arc characteristic of 
inferioiity in Man, as well as throughout the mammalian series. 
Ihehat then was wrong when, inlluenced by a statement of 
TiedemauTi, he attributed intellectual aberrations to the asymmetry 
of the l>rain ; his own autopsy ])roved the contrary.* 

The diderence between the encephalon of mammalia and that of 
Man is in the relative volume of the princi})al parts, in certain 
internal structural arrangements, in the absence or in the number of 
the convidutious, and in the weight of the organ. ^ 

On vl(‘wing the whole encephalic system on its superior surface, 
we notice that the hemispheres in the marsu]u'alia and monotromata 
exhibit in front certain swellings called olfactory bulbs, wliich, in 
the majoi’ity of mammalia, have the importance of lobes, and behind 
the gnuiter ])()rtion of the tubercula quadrigemina, or ()])tic lobes, 
and the cerebellum. In other animals, as tin; ant-eater, the rat, the 
liare, ami the bat, tin* optic lobes ci^ase to be visible, but the 
olfactory lobcis and the cerebellum are more exposed to vienv. Li 
others, and as far as monkeys exclusively, the former are coiici^aled, 
while a more or less considerable portion of the cerebellum is 
visible. In lomurians, the c.erobellum slightly inojfects beyond the 
hemispheres ; in pithe(!ians and cebians it is inore gtm orally on a 
lev(d with them. In the anthropoid apes and in Man, not only is 
it out of sight, 1)ut the hemispheres in their turn more 'or less pass 
beyond it. ^ 


* On the subject of Iho convolutions, see “ Traitc do I’Anatomie Physiolo- 
giqiio et Patliologiqno du Systemo Nerveux Ceivbr()-S])inal,” by Foviilo, 1st 
part, Paris, 1814 ; “ Memoiro sur Ics Plis du Cerveau,” by M. Bischoff, in 
“Bull. Soc. d’Anthrop.,'' 2ud series, vol. iv., 1869; “Menioiro sur les Plis 
Cerobraux do rHomme et des Primates,” by Gratiolet, Paris, 1855, a memoir 
already mentioned in “ Los Primates,” by M. Broca, 1809; “ The Convolution 
of the Human Cerebrum topographically considered,” by Turner, Paris, 
1860; “Ziir Eutwicklungsgoschichto der Fiirchon und Windungen der 
Grosshirn-Homisphareti in Fotiis dor Menschen,” by Eokcr, in “ Archiv fiir 
Anthrop.,” 1868; “ fitiides sur lea Circonvolutions chez rifommc et los 
Singes, by J. Gromicr, Paris, 1874; Article “Circonvolutions,” in “Diet. 
Encycl. des Sciences Medicales,” by S. Pozzi, 1st series, vol. xvb., 1875. 
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The brain is modified also as to form. In Man it is more or 
less elongated as a whole, and ovoid at its anterior extremity ; its 
frontal region is contracted occasionally, as though squeezed together, 
globular, and acquires its maximum of fulness. The last t races of 
this contraction are seen in front, at the point of the internal 
anterior and inferior angle of each hemisphere. It is more or less 
strongly marked in pitheciaiis, less so in the anthropoid apes, and 
commonly not at all in Man. 

In these two relations, the anthropoids more nearly approach to 
Man than to the other monkeys. 

As regards internal structure, the first difference is the absence 
of the corpus callosum in the marsupialia and the monotremata, 
as well as in the classes of vertebrata below, whilst it exists in all 
the other mammalia. The aqueduct of Sylvius, a simple canal 
perforating the corpora-quadrigemina in Man and the majority of 
tlie mammalia, is a cavity, or rather a supplementary ventricle 
in the kangaroo. The anterior and middle cornua of the lateral 
■ventricles exist in all the mammalia; the posterior or occipital 
cornu is peculiar to Man, to the monkey, the seal, and the i)orpoise. 
Professor Owen thought that the absence in anthropoids of tliis 
cornu, *of the *hippocampus minor belonging to it, and of the 
occipital lobe in which it is hollowed, cons*lituted a distinct cha- 
racteristic^separating the ape from Man. On more careful examina- 
tion, however, he altered his opinion. Man and the anthropoid ape 
in this rctpect arc alike. 

A characteristic of IMan has also been sought for in the pre- 
sence of the mammillary tubercles, little round bodies situated at 
the base of the brain, and whose use is unknown. Vain hope ! 
The chimpanzee, the orang, the gibbon, and the mone possess 
them. 

The convolutions are wanting in fishes, reptiles, and birds. They 
are absent in a considerable number of mammalia, arc toleiahly 
developed in others, and very much so in many, as the porpoise 
and the elephant. IMi*. Owen has proposed to make tln'in the basis 
of a fourfold classification: (1) Lyencephala, having the brain 
smooth and the optic lobes exposed ; (2) Lisscncephala, having the 

I 2 
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brain smooth, but with the optic lol)es concealed ; (3) Gyrcn- 
ccphala, with hut few convolutions; and (4) Archencephala, in 
which Man alone is placed. But the other features of the organisa- 
tion do not move in parallelism with these characteristics, and the 
fourth class is only hypothetical.* 

Erasistratus of old wrote that the convolutions are more numerous 
in Man, because he is su])reme as the possessor of a mind and 
reasoning power. A. Desmoulins, in 1825, maintained that the 
number and perfection of the intellectual faculties in species as in 
individuals, are in pro])ortiou to the extent of surface of the hemi- 
spheres, and that this is in direct ratio to the number and depth of 
the convolutions. M. Dareste started another proposition : that th(i 
convolutions wcrii developed in a direct ratio to the stature, and that 
the smaller species most frequently have the brain smooth. Gratiolet 
took upon himself to refute him. Man, and then the orang, the 
chimpanzee, the seal, the b('ar, the dog, the elephant, have the most 
com 2 )lox convolutions ; whilst in the insectivora, the rodents, and 
the marsupials, generally less intelligent, they are scarcely visibly. 
Neither the stature nor the volume of the body has anything to do 
with the question ; the smallest dog has more convolutions than the 
most gigantic kangaroo, the seal more than the bx. There are 
exceptions, but thiise are easily explained. The increased amount 
of the gray cortical substance of the hemispheres is what we must 
look for as evidence of a larger amount of activity. We must look 
for (1) 'Ihc increase of the cerebral mass, and consequontiy, ewierU 
par thus f of its surface ; (2) ihe increase of the number of folds and 
windings, which allow of a much greater proportion of the gray 
substance being deposited in a given space ; (3) The increase of 
the latter in thickness, and its improvement in (piality. Unless 
we take account of all these elements W'e must not be surprised if 
there arc exceptions, but the general fact remains— the amount of 
intelligence in mammalia is in proportion to the development of 
the convolutions. 

The consideration of the monkey tribe will now engage our 

* “Tho Anatomy of Vertebrates,’* vol. iii., “Mammals,” by K. Owen. 
London, 1868. 
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atttniiion. From the ouistiti, the lowest of the cehians, which has 
tlie brain smootli and only a trace of the (issnre of Sylvius, to Man, 
ov('ry variety is to he met with. In the sagonins, some convolii- 
licms are visible. 'I'Ikmi' number increases rapiilly in ilm highest 
cebians and the pithecians. In anthropoids, suddeidy and almost 
without transition, th(\y have a similar aiipearance to those', of Man. 
All th(i principal convolutions are there, the type is tlu^ same, the 
difference is only in parts of a subordinate character, and in the de- 
gree of convolutions, which varies also in Man anti is peculiar to him. 



Fi«. IS.-Eniin of pithccliui-thc «nei,cm or corcopithocus-scc.i ou its 

F FroBtiil lobo ; T, Toiiiporo-splicuoiaal lobe; O, Occipital ^ 

skviuT- R Fissure of Rolando ; V, Kxtenial poriwiKlioiilar fissuro A A AsociiclmiT 
taW 'conVo^^ution; -S a», Firs,, so, -on,,, an., third 

oonvofttions; H. B, As, -ending ,r.arielal .■m.voint.on g.vn.g 7«''' ^ 

snperior parietal .and the inferior parietal or rurvea , 

the fissure of Sylvius and the par-allcl »nh-«s. as in lug. 1 . . ' ^ ^ 

second external temporo-sphonoidal couvolutious. separated by the parallel siUeu. . 


“I’etwooii tliu smooth, hrain of ouistitis ami llm marvellously 
complieated hrain of chimpanzees and orangs there is a g,ap,” says 
M. Broca, “while there an, Imt faint shadows of ilill'en'iice 
helweon the latter and that of Man;” and further ; “ The cmn-mmis 

imd complex mass of convolutions in Alan is compose 

of the same fundamenUd folds, united by the same connections, and 
separated hy the same sulci. These primary eonvolutions, these 
essential parts, common and only common to all human hrams, are 
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found without exception in the brains of the orang and the chim- 
panzee.” That of the gorilla is but little known.* 

A few words as to the changes which are exhibited as far as 
the inferior orders of cebians. 

The Orbital region of the frontal lobe, which is Hat in Man, is 
depressed in pithecians ; the sulcus of the olfactory nerve is want- 
ing ; the angle which terminates tli(i third frontal convolution 
behind is rectiliiuMir, which has interest with regard to the faculty 
of language. The first frontal convolution is simple, as in the 
Hottentot Venus of Cuvier, and tlui idiot studied^by Cratiolet, 
while it is double in the orang and the chimpanzee, as in Man. 
Tile inferior parietal convolution should rather be called the curved 
fold, as it commences more in front and more distinctly curves 
round the terminations of the fissure of 8ylvius and the parallel 
sulcus. The superior parietal convolution is very much reduc(xl, 
particularly in the cynocophali. In the chimpanzee it forms a 
lobule as important as in Man. The exti'rnal part of the perpen- 
dicular fissure is more open and more visible by the abscuice or thfe‘ 
greater depth of the plia dc passage of this region. It follows that 
the occipital lobe throws up above it at its upper part an oper- 
culum, whose amount of projection is less cliaractcristic of 
inferiority. The central lohule, very smooth in Man, slightly so 
in the. orang and chimpanzee, is smooth in the majority of pithe- 
(dans and cebians, and is wanting in hmiiirs, as also in the othej- 
mammalia. 

The occipital lobe deserves especial notice. Its volume is 
generally in an inverse ratio to the number of the sulci and convo- 
lutions. Almost entirely smooth in cynoce])hali, its uniform sur- 
face contrasts so strongly with the rest of the cerebral surface in 
the iiiacacque and the guenon, that Gratiolet compared it to a cap 
covering the postc^rior extremity of the brain. The contrast is less 
in some semnopitheci ; some gashes are seen, which are well marked 
in the gibbon, and become in the chimpanzees and tho orang very 
nearly as complex as in Man. 


Memoir already quoted, “ Sur lea Primates.’ 
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Owen discovered a cerebral characteristic of Man in the structure 
of his occipital lob(i ; Graiiolet, in his second pli dc passage^ from 
the parietal to the occipital lobe. 

It is not a question of two inf erior jpZis deparntge^ they always 
exist. Tiiinner in gibbons and pitliecians, they are tliic.k in IVlan and 
the great anthropoid apes, and entirely fill up the inferior (or external) 
portion of the external perpendicular lissure. It is oth(.‘rwise as 
regards the two superior de passage. They are siipcirlicial, dee.p, 
or altogether wanting, according to four types. (1) In Man andtlie 
ateles — the hi^^hest in the order of cebians — they are both superlicial, 
hence the difliculty that students have in discovei-ing the external 
])erpoiidicular fissure Avbicli they traverse. (2) Th (3 first is siqip-r- 
ticial and the second deep in the orang, the giblion, and the senino- 
pitheci. (3) The first is wanting and the second is deep in the 
chimpanzee, the macaque, and the cynocephalus (the gorilla has not 
been studied in this respi'ct). (4) Both are dee]) in the guenons. 
The three anthropoid apes which have been studied differ, them, 
Tl’om Alan, in that the si'condfold is dc(‘p. There is some doubt as 
to the iirst fold lieing absent in the chinipanzeo ; it was present in 
the subjects studied by liolleston, Alarshall, and dhirner. ISTotably, 
in two, the lirsl fold was ])resent on one side and not on the other; 
wliile, by Avay of (‘oinpensation, the secom/was deiq) on oik*, side 
hut superlicial on the other: according to ]\I. Broca it should 
always exist on one side or the other. Aloreover, in Alan, e^Tn in 
indivkhmls of sound mind, one of the superior de passage may 
be deep on one side or wanting, and the other at the same time be 
feebly developed. Does not all this prove that th(\se are only 
changes or gradations of development from the healthy man to the 
anthropoids, the cebians, and the pitliecians? Ihdative to anthro- 
poids we can only come to one conclnsion, namely, that they are 
not more separated fi oni Alan hy the character of their plis de pas- 
sage than from the monkeys next in order, and that in this, as well 
as in everything relating to the convolutions, they are found to take 
their place with Alan at the head of the series. 

If the differences hitherto estahlished in the morphology and 
anatomy of the brain of Alan, as com 2 >ared with that of animals, are 
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not sucli as we should have desired, what we are ahont to say with 
respect to its woiglit and mass, and wliat we have already said on 
the subject of the cranial capacity, will be sufficient to satisfy the 
warmest advocates of human supremacy. 

The weight of the encephalon varies in the adult man of sound 
mind from 1,830 grammes, which was the weight of Cuvier’s 
brain, to 872, which is that of a Jlosjeswoman studied in Ihigland 
by Mr. Marshall : but these are exceptional cases. According to 
Huschke, its mean weight, at the age of 30 or 40 years, in the 
white ra(ie, and when the organ lias attained its fi^^ll growth, is 
about 1,410 in men, and 1,272 in women. The weight varies, 
moreover, according to height, sex, age, intelligence, and occupa- 
tion. TiCt us rapidly run over the principal results obtained on 
these points, in order that we may not have again to recur to 
them.* 

The enceplialon is heavier in tall persons than in short. In live 
men having a meanstatme of 1*74 metre, tlie brain was OG grammes 
heavier than in live other short men, wliose mean stature was 1*03* 
metre. The diireronce of weight was 0 jier (jent., and corresponded 
exactly with the diUeronco of stature. The same result has been 
obtained in reference to women. *' 

The brain is lighter ih the woman than in the man : the former 
weighing 100, cceieris paribus^ tlie latter would weigh 112, accord- 
ing to Iluschkc. This difference is only attributable to the fact 
that usually she is less in height. IVirchajipe has sliovui that 
the height of the woman is to that of the man as 92*7 to 100; 
whilst the weight of her brain would be as 90*9 to 100. Th(i 
brain, then, is lighter in the woman, and we may add, that it is so 
at all agi's. 

The tables constructed by Jlroca, with materials furnished by 

* “ Sur le Poitls clu Cerveaii,” by Lclut, in “ Journal des Conn. Medico- 
Ohimrg.,” vol. v., I’aris, 1837 ; “ llecberclies siir rEncoplialc,” by Pardiappe, 
Paris, 1836 ; “ Ueber dio Typischou Vcrsohiedcnlioiten dor Wiiulujigon der 
Hemispbiiren und iiber dio Lobre voni Hirngcwiciit,” by Jted. Wagner, 
Gottingen, 1860 ; “ Discussion sur le Cerveau,” by Broca, Gratiolet, 
Dareste, &c., in “Bull. Soc. d’Anthrop.,” vol. ii., 1801. 
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Wagner, of the weight of 347 healthy hr»ains, prove that this organ 
goes oil increasing up to 40 years of age, that it remains stationary 
up to 50, and decreases afterwards. After the age of GO years men 
had lost from 5 to 7 per cent, of maximum weiglit, and wonum 
from 4 to 7. Gratiolct has shown that the cranium of the infant 
is more elongated at birth, that it enlarges subsequently in the 
temporal regions, and that it goes on developing in front : it ought 
to be the same with the brain. 

The brain increases, caster Is parlhas^ in proportion to the vas- 
cular activityjof which it is the seat. This is the reason that 
the brain of certain criminals and lunatics is so large. But of all 
the kinds of activity, that which has reference to the specud design 
of the organ has the most inlluence. Such is physiological activity, 
of which intelligence is the result. The weights taken by Lcilut, 
Purchappe, and Wagner, clearly show this. The labouring men 
studied by Parchaj)pe had th(‘- head longer than his “distinguished 
men.” So with tlic intenies of the hospital of Bicetre measured by 
M. Broca, relatively to the ollicers of tlie institution. The cranial 
capacity of Parisians from the twelfth to the ninc'tcienlh century, 
has increased to such an extent that wo may be allowed to attribute 
it to the progress of civilisation. The cranial capacity is greater, 
mteris parihus, in the white race, less generally in the negro races, 
less still in the lowest among them. The brains of idiots, and of the 
insane in lunatic asylums, are smaller and lighter than those of the 
empl()ije>'^iim\ ordinary sick, or of persons sidlering from acute mania. 
The enormous weight of Cuvier’s brain is in itself an argument. No 
less remarkable, though less largely developed, were the brains of 
Abcrerojnbie, of Bruce, of Dupuytreu, and other eminent persons, 
as recorded by Wagner. The reason that the brain of the woman 
is ligliter than that of the man is that she has less cerebral acti^dty 
to exercise in her sphere of diity. In former tiim^s it was ndatively 
larger in the department of Lozere, because tluu'e the -woman and 
the luan mutually shared the burden of their daily la1)our. The 
truth is, that the Aveight of the brain increases with the use Avhich 
We maJvO of tliat organ, Avith the exercise of certain })roii?ssions j in 
■a Avord, with the degree of intelligence. The absolute mean Aveight 
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of the hrain at its iiiaximuin of growth, in men, is, in round 
nuiiihers, ahoiit 1,400 gminmes, in women about 1,250. With 
some few exceptions it is tlie heaviest of the mammalian series. 
Wo will give the ligures farther on. 

They would, however, l)e of little value as regards the majority 
of mammalia if wo did not take account of the stature or weight 
of the body. M. Sappey estimates the weight of the brain of 
the eleidiant to be from 1,500 to 1,600 grammes, and that of 
the dol])hin about 1,800; and then it would be in proportion 
to the weight of the body as 1 to 1,500 in the». former, and 
1 to 100 in the latter; while in Man it is as 1 to *36, ac- 
cording to (luvier, and 1 to 52 according to Colin. This may 
be so, but we do not think these figures arc to be thoroughly 
relied on ; for the brain of a young Asiatic elephant in M. Broca’s 
laboratory weighed double, that is to say, 3,080 grammes; the 
greater reason why we sliould lake into our calcidatioii the stature 
of the animal. In the list ])ul)lislit;d by Cuvier, the weight of the 
brain being 1, tliat of the body is from 48 to 105 in the ordinary 
monkeys; from 07 to 365 in the carnivora; from 520 to 800 in 
marsu])ials ; from 750 to 800 in two oxen. In a gibbon, according 
to M. L(3uret,* it was 48, and in anotli(?r, in ]\f. Brof.a’s laboratory, 
18*7. J\l()st fortunate 5% wo are able to make a din^ct comparison 
between INlan and the three higher anthropoids. If, on the average, 
they are a little less in stature, they are, on the other hand, stouter, 
so that tlui body, taken as a whole, agrees as nearly as ipossible. 
The anthj-opoid is generally a little more bulky, which, cobteris 
paribus, would necessitahi his having rather a larger brain. It is 
true that we have not had an opjKn-tmiity of weighing the brains 
of the great a]3es in a fresh state, but we may estimate the weight 
sufiiciently accurately by the cranial capacity.f Mr. Huxley thinks 
that the weight of the brain of the gorilla may refich 567 grammes, 
and M. Broca found that the weight of the one the cubic measure- 

* Soo ‘‘ Anatomy of the Nervous System,” by Lenret, vol. i., 1839, and 
the table at page 124. 

t Mr. Owen, liowevcr, weighed the fresh brain of a gorilla : it was 15 
ounces = 425*19 grammes. 
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meiit of whose cranium he made with M. Alix, was 540 grammes. 
We ourselves should estimate that the mean, without reference to 
sex, would be below 475 in the gorilla, and much lower still in thtj 
orang and chimpanzee. 


Proportions of different Parts of the Encephalon. 

M. Baillarger has attempted to estimate the absolute extent of 
surface of the convolutions which is covered by the gray substance, 
lie found it tA be 1,700 square centimetres in Man, and 24 in the 
rabbit. M. Hermann Wagner calculated the amount of superlicics 
in each lobe relatively to the total superficies of the brain. It is to 
he feared that the result of these efforts has not been of much irn- 


portance, though they 

should be encouraged. 

The following are 

tlie mean proportions obtained by M. AVagner : 



Man. 

Orang. 

Frontal lobo 

430 

30-8 

Parietal lobe 

10-9 

25-1 

Temporal lobe 

21*8 

10’() 

Occipital lobe 

17-7 

18-5 

Total surface ... 1000 

1000 


We have more to expect from the relation of the cerebellum to 
the hemispheres. The weight of the former in the man is aboTit 
179 grammes, and in the woman 147 grammes, according to Par- 
chappe, and 176 in Man, according to Lelut. This weight being 
expressed by 1, that of the hemispheres would be 15 '5 in the man, 
and 13*9 grammes in the woman, according to l^archappe, and 15*5 
also in the man, according to L61ut. It is the same with animals : 
in the saimiri it is 14 ; mone, 8 ; magot, papion, and coita, 7 ; ouistiti, 
6'3; macauco, 4*5; gibbon, 4*4 grammes, among apes: and the 
hedgehog, 12; hare, 14-3; ox, 9; horse, 7; sheep, 5; mouse, 2, 
among the mammalia (Tjeuret), It follows from this that the 
human cerebellum is lighter in proportion to the weight of the 
brain, and if we put aside three of the 44 examples of Leuret, 
that Man would be found to have the advantage in this respect, as 
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woll as with regard to the entire weight of the encephalon. At- 
teni])ts have been made to compare the weight of the encephalon 
with that of the spinal cord = 1*10, hut tlie comparison has not 
becm carried out in Man. The folhnving iigures, l)()rrowed from 
M. Colin, have been drawn up in reference to this question, and 
to those preceding as to domestic animals : 



Weight of 
the 

eneeplialon. 

Weight of the 
bi-idy. 

Encephalon = 1. 

Weight of the 
two iiemispheres. 
Cei'ehellum = 1 . 

Weight of the 
encephalon. 
Spinal cord = 1. 

15 stallions 

.. G33 

633 

6-9 .. 

2-3 

15 niaros 

... 598 

583 

7-4 

2-3 

17 dogs 

83 

212 

8-5 

4-7 

5 cats 

28 

106 

6T 

3-4 

3 oxen 

... 509 

648 

8-2 

2-4 

4 asses 

... 368 

332 

... 7*2 

2-9 

3 Logs 

... 123 

659 

7-5 

2-3 


One of M. Colin’s conclusions deserves to be considcTcd side by 
side witli that arrived at by M. Dareste. He says the smaller' 
species of animals have the brain more develo})ed than the larger. 
Tlio mouse, for example, has, in pro])ortioii to his body, more lirain 
than Man, and thirteen times more than the hor^e, and eleven 
times more than the elephant. M. Dareste infers that the smaller 
species goncTally have the brain smooth. Ihe two propositions 
mutuaJly agree. The convolutions have less tendem^y to be 
developed in the smaller species, supposing the fact proved t because 
their brain is larger, this was superlluous. Thus the same result is 
arrived at by different methods of proceeding. 

Lastly, Soemmering has conceived the idea of (iornparing the 
brain with the nerves which proceed from it. 'J'ho relative volume 
of the former would be considerably greater in Man; the apes 
would come next. ‘‘ The largest horse’s brain that I have weighed,” 
says he, ‘‘ was one pound and seven ounces, and the smallest man’s, 
two pounds five ounces and a quarhir, notwithstanding that the 
nmwes at the base were ten times larger in the hjrmcr, although the 
difference in weight between the two brains was at least fourteen 
ounces and a quarter.” 
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Measurement of the Brain. 

This lias not yet been practised to any extent except on animals. 
Soemmering and Ebcl have compared the width of the iiKidiilla 
oblongata, at its union with the protubcrantia annularis, with tlie 
maximum width of the brain. Leuret has taken the relative 
dimensions and situation of the corpus callosum and the cei-cbcdlum. 
Cuvier has given the width, the height, and the maximum Laigtli 
of the brain in 38 mammals. Leuret applied himself to the width 
in relation to the length, taking his measurements, not on the 
brain, but orf the interior of the cranial cavity. Wo can speak 
highly of this method, wIkui we employ the special instruments 
invented by M. Broca, which allow of all the details being measured 
without injuring the skull by making a section. In a iirst group, 
including the kangaroo, the guinea-pig, and the ])eaver, the two 
diameters are equal ; in a second, consisting of the maj'oihy of 
the rodents, the elephant, the porpoise, and the whale, the ti*ans- 
^verse diameter is greater than the autero-posterior ; in a third, 
embracing the monkc'y tribe, the carnivora, tlie solipeds, and the 
ruminants, the antero-postcrior diameter is the loiigm', as in Man. 

Tlxe relati(vi of these two diameters, the transverse and the 
antcro-posterior, is worthy, in our opinion, to liave a place assigned 
to it in Zoological Anthropology, under the name of cerebral ind(‘x. 
A few salculations from Lemet’s tables are subjoined. 


Papio (mandril) ... 


758 


Macacquo ... 


80-3 


Mandril 


83-2 


Macauco (iiiaki) ... 


86-3 


HorsG 


84-5 


White bear 


84-5 


Guinea-pig 


... 1000 


Pliascoloiiiys (wombat) ... 


... 102-5 


Porciipiiio ... 


... 12S-1 


Wbal(3 


... iir)-7 


3 dogs 


75-0 to 

99-9 

3 kangaroos 


... 80-2 „ 

100-0 

2 seals 


97*5 „ 

n 2 -r> 

3bals 


... 122-2 „ 

12.') -0 

2 elephants 


... 13G-9 „ 

140-7 
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Three forms of brain, then, would find place in the mammalian 
seiies, as there are three sorts of human crania — viz. the long, the 
intermediate, and the broad. But hero the lines of demarcation 
between each form would be changed. Those which we should 
call dolichocephali (long heads) would be below 90, the mesati- 
cephali (middle heads), from 90 to 110, and the brachycephali 
(short heads), above 110. 


Rudimentary Orgam and Reversive AnomaJ^ie,^. 

In the necessarily rapid examination which we have just made 
of the characters by which Man dilTors from or approaches to 
animals, we have only taken into consideration those which are 
constant and exist in all individuals. But there are others which 
nnexpoctedly m.ake their appearance in all the raccjs of Man, and 
more fr(M|uontly in those reputed inferior, concerning which we 
ought to say a few words. We refer to what are called the rudimen-^^ 
tary organs, and anomalies. In the liypothesis of a transformation 
by a certain process from forms relatively inferior into those of a 
higher and more perfect character, they take the name? of revei'sions, 
Avhich is meant to coiwey the idea of a relationship in the past 
between organisms now divergent, and bearing upon the question 
of the affinity of INTan with the other mammalia. 

As examples of rudimentary organs in animals avc may yiontion 
the germs of teeth in the fmtus of the whale, and those of the up])cr 
incisors in ruminants, {ilthough these organs are never developed, 
and appear to be useless ; the teats of all male quadrupeds ; the 
(*yes of sightless animals, or those species which pfiss their lives in 
(lark caverns, or inhabit the fathomless depths of the ocean ; the 
two needle-like ossicles on the sides of the single metacarpal or 
metatarsal bone of the horse, which represent the other meta- 
carpals or metatarsals which have disa])peared ; (fee. 

k]xam])les are numerous in Man. Hie semilunar fold at the 
internal angle of the eye, so marked in some persons, would repre- 
sent the remains of the third eyelid of marsupials, the walrus, (fee. 
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Tho vermicular appendix of tlie large intestine, which seems useless, 
and is occasionally the cause of death, is the represc'iitative of an 
organ which is enormous in herbivorous animals, and in the koala 
attains a length three times that of the body. The muscles of the 
ear, equally useless, although sufficiently developed in some indi- 
viduals to enable them to move tho cartilage, are merely vestiges 
of a very well-marked apparatus in animals. The sub-vomerian 
bone of Eambaud, in like manner, is tho remains of the organ of 
Jacobson, and is very much developed in the horse, as also in some 
apes, &c. Ai^omalics are still more frequent in IMan. We may 
mention the bifid, and even the double uterus ; the fornuu’ repeating 
the horned uterus of the rodent, or the elongated and angular uterus 
seen in some ordinary monkeys and lemurs ; the latter the double 
uterus with two orifices of marsupials. We may mention the per- 
sistencci in tho adult of the suture which divides the malar bones 
into two, as in some apes and otlun* mammalia; that of the median 
frontal suture, as in the majority of tho lower mammalia ; tlie ap- 
^learaneo, once in a hundred times, according to Mr. Turn(?r, of the 
super-condylean humeral foramen peculiar to various animals, 
through which the principal nerve and artery of the limb pass; 
the altbgether Simian conformation of the cartilage of the oar ; Aui. 

Jn fJie muscles especially diversions are cbmmon. Trae.es of th(i 
cutaneous muscle are seen in the armpits and on the scapuke, as 
well as on the head and face; the sternal muscle of mammalia was 
seen in out of GOO men ; tho ischio-piibic muscle, constant in 
the majority of male animals, was noticed in 19 out of 40 men, and 
in 2 out of 30 women ; the elevator clavicuke of most apes in 1 
out of 60. M. Chadzinski, in the “ Eovue d’Aiithropologie,” has 
given many examples of simian arrangements in Man. Mr. J. 
Wood found in one bidividual as many as seven examples of 
muscles peculiar to certain apes. 

Whatever iiiterjirctation may be given to these facts, they estab- 
lish a link between the type of organisation of Man and that of 
animals. A third order of facts has been brought tog(‘lli<'r, namely, 
those which we term tcratological, and of wliicli wo skull speak by- 
and-by. 
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CHAPTER TY. 

PHYSIOLOGTOAL OHARACTERISTICS — DEVELOPMENT OF THE BODY — 
EMBItYOGENY, SUTURES AND EPIPHYSES, TEETH — DETERMINA- 
TION OP THE AGE AND SEX OP THE SKELETON — GENERAL AND 
SPECIAL FUNCTIONS — PSYCHICAL MANIFESTATIONS, FACULTY OF 
EXPRESSION. 

i 

Hitherto wc have been engaged with anatomical characters, that 
is to say, with those relating to the organs as seen after death. 
We shall now consider the physiological, or those exhibited in the 
living subject, the result of tlie growth and development of those 
organs. Their history commences from the period when the first 
lineaments of organisation were planned, continues through the 
various phases of existence, and exhibits to us Man moving and 
thinking, up to the period when motion and thought cease. 


Developmmt — Age. 

Our first entrance into life is unostentatious, and in no way 
differs from that of animals. Enclosed in an ovum of the same 

.) (f 

eharacter as that of all the oviparous or viviparous mammalia, 
nothing then distinguishes the future monarch from the thumblest 
pariah — the lord of creation from the ape or the kangaroo. The 
researches of Wolf in 1759, of Oken in 1806, of Baer in 1819, 
of Coste, Ac., have put this beyond contradiction. 

The ovum at first is a simple cell, a microscopic point, which is 
composed of an albuminous substance, or vitellus, and of a nucleus, 
or germinal vesicle, enclosing within it a nucleolus, or germinal 
spot. Under this form it is thrown off from the ovaries, traverses 
the oviduct, passes^ into the uterus, and, if it becomes fecundated, 
is there developed. The cell then becomes divided into two, into 
four, and gradually into an infinite number of cells, which increase 
at the periphery and assume the form of a hollow sphere. At one 
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point there afterwards a[)pcars an opacity, which becomes elongated 
and divided into three leaflets. This is the rudiment of tlie future 
l)eing, whether man or dog. The ex.ternal leallet vdll become the 
skin and cerebro-spinal axis, the internal the digiistLV(i mucous 
membrane, the middle the parenchyma from which the various 
organs are formed. The multiiflication of cells continuing, a 
primitive line is drawn, which has at one of its exti'cmities an en- 
largement, upon which before long arc seen live ampullLe. The 
line is the spinal cord, the enlargement is the brain, the anterior 
ampulla will ha the hemispheres, the scjcond the optic thalamus, the 
third the tubercula quadrigemina, the ft)urth the cerebellum, and 
the fifth the medulla oblongata. 

According to the variable development of these rudiments, 
results, by degrees, the special genus or species. At the fourth 
w'eek the difference between the Man and the dog is inappreciable. 
The divergence only commences in earnest at the eighth week. In 
the human foetus the anterior ampulla b(‘com(‘.s larger, in the foetus 

the dog the caudal extremity elongak‘s. 

At birth the infant W(;ighs from 3 to 4 kilogrammes, and is 
ho centimetres in lengtli ; his pulse is 140 in the minute ; a 
line down covers his body; his pupils are generally open as 
soon as respiration becomes fully established ; the thymus gland, 
an orgai^ exclusively foetal, atrophies. lie takes the breast up 
to the second or third year, or rather until the sixteen or 
twenty r^ilk teeth have appeared. During the period of infancy 
the pulse ranges from 100 to 110, the respiration becomes ])ropor- 
tionately slower, its movements being in relation to the heart's 
pulsations as 1 to 3. At about 14 years, in our climates, puberty takes 
place in the boy ; his features becojue altered, the voice changes, the 
bearH. developes, and most important modifications take j)Jac(*. in the 
genital organs. At the same time, in the girl, thii breasts incivase 
in size, the menses make their appearance. At 20 years adult ag(» 

attained; growth still goes on; the brain ^ continues to 1)0 
developed in proportion to its exercise, and attains its maxiimim of 
iictivity at or before 35 years. ISoon deiiaileiico commences ; the 
laculty of reproduction in the man becomes diminished. In woman 

K 
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the liair turns white and falls off ; the teeth become loosened from 
their sockets ; the crystalline lens is flattened, causing the eye to 
become presbyopic ; the senses become dull ; the lung is emphy- 
sematous, the heart hypertrophied; the arteries become ossified; 
fat is infiltrated through the tissues, and death takes place naturally, 
without any struggle, from tlie moment that one of the three prin- 
cipal organs of organic hfe — the heart, the lung, or the digestive 
tube — loses the power to perform its function.* 

Except in some trifling particulars, this is the same as regards all 
mammalia. The organisation of Man, of the anthr«-poid ape, or of 
the carnivora, obeys the same physiological laws, and passes through 
three similar periods : one of growth, one of full development — 
during wliitfli the ])rocess of reproduction goes on — and one of 
decay. These periods are of longer or shorter duration — that is the 
only difference. Of all these phenomena, those which are exhibited 
on the skeleton have the greatest amount of interest for the anthro- 
pologist. It is by a thorough acquaintance with them that we 
determine with accuracy the age of bones, a problem not less iill- 
portant for the aiithroi)ologist in his laboratory than for tlni 
archieologist who is desirous of ascertaining the date of his fossils. 

A few words, however, as to the head. Its proportions relatively 
to the body during the earliest periods of embryonic existence, or 
even at birth, are not what they are at a later period^ At the 
second month of intra-uterine life the head forms one-half, at 
birth one-quarter, and at adult ago one-eighth part of Vhe entire 
body. The same may be said as regards the contents of the brain- 
case. 

Growth of the Brain. 

Throughout the whole of the mammalian series this organ is 

* M. Broca divides the periods of human life as follows ; First infancy 
from birth to the end of the sixth year, when the first large permanent 
molar is cut ; second infancy, from 7 to 14 years, on the eruption of the 
second molars; youth, from 14 to 25 years, when the basilar suture is 
ossilied, or the wisdom tooth is cut ; adult age, from 25 to 40, when the 
cerebral sutures begin to ossify ; ripe age, from 40 to 60 ; old age, beyond 
60 years. In craniometry, we designate, in a general way, under the name 
of adult, crania in which the basilar suture is closed. 
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smaller relatively to the rest of the body at hirth than at the period 
of its complete development. In the newly-horn marsupial, Mr. 
Owen says it is less large in proportion than in the upper classes 
of mammalia. 

The following figures of M. Welckcr exhibit the cranial capacity 
ill Man at different ages, and consequently tlie progressive volume 
of his brain : 


New-horn infant 

Men. 

Centimetres. 

... 400 ... 

Women. 

CentimJitres 

... 360 

At 2 months 

... 540 ... 

... 510 

At 1 year 

... 900 ... 

... 850 

At 3 years 

... 1080 ... 

... 1010 

At 10 years 

... 136)0 ... 

... 1250 

From 20 to 60 years 

... 1450 ... 

... 1300 


In anthropoids the development is less rapid : we are ignorant 
as to their cranial capacity at birth, but during the first dentition, 
eight orangs, it was found to be 322 cubic centimetres, while in 
15 adults of the same species it was 413. Su 2 >posmg, then, that 
their first dentition takes place at the mean age of two years, the 
cranial capacity would increase 31 per cent, in Man from this ])(‘ri()d 
to adult age, and 22 per cent, only in the oraifg. 

To obviate the numerous disorders to which so considerable a 
developmd1it*of the brain would give rise, owing to the resistance 
of the walls of the cranium, the sutures which unite the bones 
])rcserve tlieir softness a much longer time in Man, and do not 
begin to ossify until a late period, when there is no longer any 
probability of the increase of the contents, and when cerebral 
activity is becoming less. This leads us to speak of the action of 
tile sutures, and of the chief means of ascertaining the age of a 
cranium. 


Ossification of the Cranial Sutures. 

The bones pass through three phases, corresponding to the three 
periods of life. In the first, the bone is soft, then cartilagim)us ; 
in the second, it is osseous, and continues so in every part ; in the 

E 2 
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third, or soiiilo period, it becomes more dense, although lighter and 
more fragile, the diplod in the flat bones is more spongy, the 
medullary canal in the long bones is of greater diameter, and the 
cells at their extremities are larger. Between the first and second 
period there is one of transition, during which points or centres of 
ossification appear in tlic middhi of the cartilage, which gradually 
become larger and larger, and at last occupy the entire bone. Thesii 
points are of two descrij)tions — the principal ones for the body, or 
diaphysis ; the secondary for the extremities, or epiphyses, and the 
[irominences or processes. 

In the skull, the points of ossification first appear in the centre's 
which correspond with the bodies of the three cranial vertebrae — the 
basilar proci'.ss of the occipital, the posterior sphenoid and the 
anterior sphenoid, then in the lateral bones and in those of the 
vault. It is well to know' the period at Avhich the secondary 
portions become united, so as to be enabled to judge, in (jcrtaiii 
circumstances, if the development has proceeded regularly. Thug^,: 

At the third month of hntal life the two superior points of the 
occipital shell become united to the two inferior. What we call 
the interparietal suture is closed. 

At the eighth or ^ ninth month of foetal lifii the body of the 
anterior sphenoid is united to the body of the posterior sphenoid. 

About two months after birth, the false suture which separates 
the basilar portion of the occipital from the two condylean portions 
is closed. 

Ab(jut the fifth or sixth months the body of the posterior 
sphenoid is united to the greater wings. 

About a year, the three portions of the temporal — the petrous, 
the mastoid, and the squamous — become anchylosed. The t^vo 
halves of the frontal also. The suture which they form wdien 
they are persistent in the adult, is called the medio-frontal, or 
metopic. We have noticed this abnormal persistence in 58 out of 
Gll Parisian skulls wdiich we have examined = 1 in 9 *05. 

About the third or fourth year, the styloid process becomes 
united to the temporal, unless it continues separated from it during 
the remainder of life. 
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About tlio fiftli or sixth year, the suture wliich separates the 
external occipital portion of the occipital shell is closed. 

The true sutures are the coronal, the sagittal, tlie laiuhdoidal, 
the temporal, and the spheno-parietal, spaces Ixdng formed at their 
junction, which are designated by the name of fontanelles. The 
exact period at which the process of ossification is completed at 
their edges is doubtful. 'Idle sagittal and coronal sutures close 
very soon after birth, and before those of the base. Tlie bregmatic 
fontaiielle, except in cases of disease, is always closed before two- 
and-a-half yeift's of ago according to hL Jiouvier, and sooner 
according to IM. Lroca. 

The suture wliicli unites the occipital to the sphenoid is 
sometimes wanting in animals, sometimes it remains persistent 
tlirough the whole of life : in Man it passes immediately from 
the cartilaginous to the osseous state at from 18 to 22 years of 
age. 

All these data serve to determine the ago, but it is at their third 
phase, when other parts of the body fail to give us any information, 
that the examination of the sutures becomes valuable. 

At this moment the serratures become obliterated, the bones 
which arc in contact become anchylosed, the suture is synostosed. 
This synostosis, one of the first signs of age in the skeleton, may in 
some ca^es be produced more quickly by disease. 'There is, then, 
no adult or stationary condition of the suture, and the younger the 
individulil the more serious the disorders which result fiom it as 
regards the development of the cranium and the brain. "We shall 
consider this subject further when speaking as to pathological 
characters. The spot where synostosis first appears during the 
progress of age varies. The most frequent is at a point on the 
sagittal, at the union of its posterior fifth with its anterior three- 
fifths, where the suture is clearly marked, ohcLion. At other times 
it is at the extremities of the coronal, near the temporal ridge, or 
lower down, at the junction of the four sutures, in tlie form of the 
letter II. The second or third spot is on the lambdoidal suture, 
the synostosis appearing at first in the middle of one of its 
branches, or as an e^ctension of the sagittal ossilication. The fourth 
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point is the coronal suture, close to the bregma. The fifth is on 
the squamous suture of the temporal.* 

In a word, if the suture is entire, the individual is about 35 
years of age or loss. If the posterior sagittal point is commencing 
to close he is about 40 years. The ossification of the coronal 
suture close to the hregma would show that he was 50 or more. 
If the temporal suture is closed he would he 60 or more. As 
regards intermediate and suhsequent ages wo examine as to the 
(‘-xtent to which complete closure has taken place at each spot, and 
also as to other matte>rs, of which we are about to speak. 

The definite period of ossiiication of the sutures inoreovcr varies 
very considerably. It sometimes takes place partiiilly and very 
early in life ; at others it is retarded. T1 h‘ more the brain is 
exercised the more it is postponed, according to M. Lroca. In 
idiots it takes place early. It varies according to ra(M‘. In the 
white- races the ossiiication generally ])roceeds from behind for- 
wards. In the negro rac<‘s it is the revers(‘, according to (iratioletj^, 
that is to say from before backwards. This latter statement is 
somewhat liasty ; and without going so far as to deny it, we should 
say it cannot be looked upon as universally the case, 

If tin' brain-case at the pmaod of birth is very large, the face, on 
the other hand, is small, and makes increase, esjiecially in the 
maxillary region, as is shovni by the enlargvment of the 4a6ial angle 
and of the angle of prothagiiism, from infancy to adult age. The 
development for the most part takes ])lacc in the alveolar arches, at 
the part corresj)onding with the molars of the second dentition ; 
they become (dongated from behind forwards, and increase in height 
and thickness. 

A phenomenon the reverse of this takes place when the tc(dh 
fall out naturally in the progress of age j the edges of the alveoli 
come nearer together and become absorbed, and the alveolar border 
loses its height and thickness. Two anatomical results are the 
consequence : (1) The mental foramen, situated in the adult at an 

* See “Recherches sur VEtat Senile du CrS,ne,” by E. Sauvage. Paris, 

1870. 
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equal distance from, or a little nearer to, the two herders of the 
]ione, appears in the old man gradually to come nearer to the 
superior, a circumstance of which M. .Hroca has taken particular 
notice in his interesting memoir, piihlished in 1848, on the hones 
of Celestines. (2) The angle which the horizontal makes with the 
posterior branch of the lower jaw hecomes widened, and has a 
tendency to return to that which it was in infancy. Tliis angle at 
birth is from 170 to 160 degrees; it descends to 150 aiid 130 
during the iirst dentition; then to 115 degrees during the second 
dentition ; approaches a right angle during the adult pciriod, and 
returns to 130 and 140 degrees in old age (H'UUf/)hri/). 4'hence a 
scries of characteristics which, even in solitary inaxillie, emihles us 
to ascertain approximately the ago of the individual. Besides 
those furnished hy the cranial sutures, there are others drawn from 
the ehiirnitication, or the unequal atro])hy of the malfornuid 
cranium, as well as those from the teeth : all appejnumjes on tlie 
^head, so prohahly indicative of the same fact as rc^gaj'ds ag(^, as to 
he looked upon as certainties. 

The maxillary apparatus is not the ordy portion of the face which 
assuim^s varioivs alterations of phase during life. Th(‘ hrain cavities 
do the same in a less degree. Thus the frontal siimses conm^cti'd 
with the olfactory ap])aratus are rudimentary in the inhint, very 
largely developed in the adult, and htaanne atrophied in old age. 
d.U the sinuses of the face, moreover, including the mastoid cells, 
obey th^ same law — they do not arrive at their full development 
until after puberty. 

Evolution of the Teeth. 

Of aU the methods in use for tlie purpose of determining the age 
of a cranium, particularly before the adult period, those derived 
from the examination of the teeth are the most satisfactory. 'I'lieir 
evolution is divided into tw'o periods, the more important to deline, 
in that we have no other data from which to form an id(^a as to the 
relative age of the monkeys imported into Europe. Tlie duration 
of the first period hi Man is about 24 months, when the Avhole of 
the milk or temporary teeth are cut; that of the second is six 
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years, when the permanent teeth appear. The Avisdom teeth we do 
not lake into consideration, as often they are not cut at all. Tlie 
following table shoAvs the mean period of the eruption of each 
tooth. It thus appears that from three to live years Man has the 
minimum number of 20 teeth; from seven to tAvelve, 24; from 
fourteen to sixteen, 28 ; and later on, the maximum number, 32, 
not reckoning anomalies in the sha])e of supernumerary teeth. 


Eruption of the Teeth in Man. 
Temporary or Deciduous Teeth — 20. 



Cniveilhier. 

Magitot. 

Incisors, middle lower 

4th to 10th month . . . 

G months. 

„ „ upper ... 

A little after 

10 „ 

„ lateral lower 

8th to 16th month . . . 

... 16 „ 

„ ,, upper 

A little after ... 

20 „ 

Molars, lirsfc small, lower... 

15th to 24th month . , . 

... 24 „ 

„ „ „ upper... 

— — 

... 26 „ 

Canine 

20th to 30th month . , . 

30 to 32 „ 

Molars, second small, lower 

28th to 40th month . . . 

... 28 „ 

„ „ „ upper 

— — 

... 30 „ 

Permanent Teeth = 32. 

1 , 

4 

(Jruvcilliicr. 

Magi tot. 

Molars, first large 

7 years ... 

5 to 6 years. 

Incisors, middle, lower 

6 to 8 „ 

'7 

••• 1 

„ „ upper ... 

V„ 9 „ 


„ lateral ... 

S „ 10 „ 

„ 

Molars, first small... 

9 „ 11 „ 

9 „ 11 „ 

„ second small 

U „ 13 » 

... 11 „ 

Canine 

10 „ 11 „ 

11 „ 12 „ 

Molars, second large 

12 „ 14 „ 

12 „ 13 „ 

„ third large, or dentes 



sapientifr 

18 „ 30 „ 

18 „ 25 „ 


With the skull before us it is generally easy to determine the 
age before 18 years. Sometimes, in the interval between the two 
periods of eruption, search must be made at the bottom of the 
alveolus, or Ave must judge from the projection of the anterior sur- 
face of the alveolar border, as to the time Avhen the tooth is about 
to make its appearance. In old age, Avhen the teeth naturally fall 
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out, wo should look to see liow far tlio alveolus is closed or fdled 
up. "File molars fall out lirst. AVo may guess the probable age on 
the inferior maxilla by the number of empty alvi\)li, l;)y th(> 
amount of absorption of the alveolar arches, ami by the senile 
indications already mentioned. 

There is another method of ascertaining the age, namely, by 
examining the amount of wear and tear of the ti'etli. The 
deciduous as well as the permanent teeth wear out, but the latt(;r 
more so, on account of their mmdr great(‘r length of use. The 
molars and canines are generally the most worn, but in the inferior 
or prehistoric races the incisors arc frequently worn down one-half 
or four-fifths of their height. M. llroca lays down four degrees (^f 
wear : in the first, the enamel is alone worn ; in the second, the 
tubercles of tlie crown have disappeared and the ivory is exposed ; 
in the third, some portion of the height of the tooth is reduce<l; in 
the fourth, the wear has extendeil to the neck. The last is seen in 
old ago, but it is more often the result of particular habits, as that 
of cluiwing the betel-nut, among the JMalays, o]’ working with tlui 
teeth on skins, among the Esquimaux. 'I'hc tubercles of the lirst 
molar^are socyi worn down, occasionally by th(5 commencement of 
adult age ; those of the second molar are more persistent. 

Tn a word, the determination of the age of a cranium is reduced 
to a hakmcjing of probabilities : the condition of the sutures deciding 
the (piestion in one way, the wearing away of the teeth or the 
character of the jaw in another ; wo should take the mean. At two 
or live years one can scarcely ho deceived ; taking tlie period from 
22 to 38 years it is more dilficult to decide. 

Did! active Characters of the Teeth. 

We cannot conclude this chapter without stating the principles 
by the guidance of which the arclunologist or the antluxipologist 
may discover the alveolus to which any isolated tooth belongs. 
The teeth of the second dentition interest us most in this respect. 
The four kinds may he recognised as follows : the incisors are sharp 
at the edges, the canines have a single and conical point, the small 
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{iiid large molars a flat and tuherculatcd crown. The diflicnlty is 
to know to wliich jaw and to which side of the jaw they belong. 

In a general way, the teeth of the iipx)er jaw are larger than 
those of the lower, with the exception of the large molars, where it 
is often the reverse. The incisors may be recognised in the same 
way ; the middle incisors of the upper jaw, and the lateral of the 
lower, arc the largest. The upper canines are not only larger but 
longer. 

The second character has a certain value. The curve which the 
superior dental arch describes is Avider than the in’rerior, and its 
posterior branches are turned ouhA^ards, Avhile those of the inferior 
arch arc turned iuAvards. It folL.)Ws from this that the tAvo arches 
do not exactly agree, the upi)er incisors passing a little in front of 
the lower, and the croAvn of the upper molars overlapping, on the 
outside, the croAvn of the lower. The Avearing aAvay, then, of any 
one or more inohirs begins on the inner side on the up])er jaAv, and 
on the outer on the loAvor. Hence, also, the ])lane of this Avearing 
doAvn is considerably oblique inwardly as regards the up])er teeth, 
and ()l)li({uo outAvardly as regards the loAver, For the same reason 
thii sharjj border of the loAver incisors is Avorii slopingly on the 
anterior surface', AA'hich causes them to bci (easily recognised. 

The third character has reference to all the teeth, but especi- 
ally to the incisors and canines, and then to the sm? 11.* molars. 
Of the two lateral surfaces of the tooth, the internal — Avhen Ave are 
speaking of th(' front tt^dh — or anterior, Avhen speaking* of the 
side teeth — is relatively plane and vertical ; the other, external or 
posterior, is SAVollen and convex, and slightly mammillated close to 
the crown. — {Colifinon). 

The fourth character has sole reference to the molars, and is 
derived from the tubercles on their crowns — tAVO on the small and 
four on the large molars. The largest tubercle on the small molars 
is on the outside j the groove which separates them is somewhat 
deep in the upper, and is occasionally interrupted by the vestige of 
a third tubercle in the loAver. The four tubercles of the large 
molars are separated by a cross-shaped sulcus, and sometimes a 
lifth tubercle is noticed. The Avisdom tooth has usually only three 
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tul)crcles — two external and one internal ; or its cpoto presents the 
form of the letter S, the posterior branch of which commences on 
the inside, and the anterior branch terminates on tlie outside by 
doubling upon itself. In reality, its tubercles exhibit the same 
arrangement as the adjoining great molar, but are less definite, and, 
as it were, rudimentary. 

The fangs furnish the last characters of which we shall speak. 
The small molars have usually but one, except the second upper, 
which has frequently two. 'I’he large lower molars have two fangs, 
an anterior ahd a posterior, which are curved slightly the one 
towards the other, and converge at the point. The upper have 
three fangs, one internal ami two external, whii^h diverge, because 
the inferior border of tlu? maxillary sinus passes between them 
(Broca). In the large lower molars, the fang which is behind is 
by far the larger; in the up])er, the intermediate one is the lnrg(‘st. 
The wisdom tooth has the same number of fangs as the adjoining 
molars, but they are generally consolidated into one or tun. 

' Lastly, the fangs of all the teeth, but especially thost^ of Ihe 
incisors, the canines, and the siiiall molars, have tlu'ir points eiiiwed 
outwards or backwards in the dii‘ection cros;dng the arch. — 
(Golignon). ^ 

We may add that the crown of the first large molar bears some- 
times a 4’cspmblance to that of a small molar, and the first small 
molar to a canine. The first large molar is the strongest, the third 
has the*lowest crown. The milk teeth may be recognisiMl by the 
following marks : they are bluish-white in colour, and not of the 
yellowish-blue tint of those of the second dentition. The incisors 
and canines are smaller, and have shorter fangs. The two milk 
molars are larger than the two small permanent molars ; they are 
muiticuspidate, and not bicuspidate, having three tubercles on the 
outside and two on the inside. They have more the appearance of 
large molars than of the small molars which succeed them. If we 
take, then, the head alone, it is easy to determinci the age ; if the 
rest of the skeleton, with the exceptioiL of one oi‘ two bones, we 
arrive at the same result. The indications are still derived from the 
©volution of certain parts. 
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Ossification of the Long Bones. 

At tlic end of the fourth week of intra-uterine life, the points 
of ossification of the clavicle make their appearance; then those of 
the lower jaw ; from tlic thirty-fifth to the fortieth day those of 
the femur, the humerus, tlie tibia, the superior maxilla, the 
vertehriB, and the ribs ; about the fiftieth day those of the cranium ; 
and then — of whi(ih there is some doubt — of the scapula, &c. 
Ossification continues to go on; the i)oints of thh extremities, 
or epiphyses of the long hones, become imited to one another, and 
then to the body or diaphysis. Of course the length of the hone 
furnishes some evidence of the age, hut the foUoAving data arc 
preferable. The periods indicated represent the mean of the 
variations observed and recorded by authors : 

About 6 years, tho scaphoid, the latest formed of the bones of the tarsus, is 
ossified. 

„ 12 „ the pisiform, the latest formed of tho bones of tho carpus, is 

ossified. 

„ 14 „ the three portions of the iliac bono aro unitei,!. 

„ 14 „ the inferior extremity of the radius is united to the body of 

the bond. 

„ 15 „ the superior extremity of the ulna is united to the body of 

tho bone. < ' 

„ 15 „ the lesser trochanter of the femur is united to the greater. 

„ 15 „ the coracoid process is united to the scapula. • 

„ 16 „ the calcaneum is ossified throughout. 

„ 17 „ the greater trochautcr is united to tho head of the femur. 

„ 17 „ all tho points of tho inferior extremity of the humerus aro 

united. 

„ 17 „ the epiphyses of tho phalanges of tho fingers are united to 

the body of tho bone. • * 

„ 18 „ the super ’ 1 * extremity of tho femur is united in its entirety 

to the shaft. 

„ 18 „ the inferior extremity of the humerus is united to the body 

of tho bone. 

„ 18 „ the inferior extremity of tho tibia is united to the body. 

„ 18 „ the inferior extremity of the fibula is united to the body. 

„ 19 „ the epiphyses of the metatarsal bones are united to tho 

body. 
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About 19 years, the superior extremity of the humerus is united to the 
body. 

„ 20 j, the epiphyses of the metacarpal bones are united to the 

body. 

„ 20 „ the inferior extremity of the femur is united to the body. 

„ 20 ,, the inferior extremity of the radius is united to the body. 

„ 20 „ the inferior extremity of the fibula is united to tlie body. 

j, 20 ,, the inferior extremity of the ulna is united to the body. 

„ 20 ,, the body of the sphenoid is united to the body of the 

occipital. 

„ 20 ,, the patella is couiplctcly ossified. 

„ 20 ,, .,the sacral vertebree are anchylosed together. 

„ 45 the xiphoid cartilage is anchylosovd to the st(‘rnum. 

„ 50 ,, the coccyx is anchylosed to the sacrum. 

It is said tliat during ftntal life Die body is developed more 
rapidly than the head. The extremities, j\I. Sappey says, are 
formed from their free extremity to tludr root ; tlu^ greater part of 
the hand and foot appears in the form of hiids aiiached to the 
trunk; then tlio fore-arm and the l(\g, Die arm and Die thigh, 
successively make their a])pearance ; the divisions into lingers and 
toes appear the last. Wlien first fully formed the various segrmuits 
have not the proportions which they have at a later period. The 
femurs, small at lirst in proportion to the ljudy, afterwards h(!Come 
r(datively large. The same with the hunierus. i\r. llamy, taking 
the measurements of Sue, Gunz, Liliarzic, and others, has shown 
that about the fourteenth day of intra-uicrine lifi;, the fore^-aian of 
the E'ttropean is longer than the luimerns; while from about two 
months and a half it gradually becomes smaller. At this pm iod Die 
hmgth of the fore-arm, in proportion to that of the Ijiimerus, is 
as 88 to 100; at birtli this relation is 77; and from 5 to 13 
years reaches 72, which it henceforth priiserves. In tin', adult 
^egro this relation is higher; from wliicli ]\1. Ifamy concludes Unit 
the proportions of the fore-arm, r»dati\ ely to Die arm, ai’c at lirst 
of the Negro character in the Enroiieau, and assume tlieir true 
character at a later ])(U‘iod. 

Other niodilications, some connected with evolution, oDkts witli 
the biped attitude, are exhibit'd in Die. inferior extremiti('s. 

The pelvis at birth is relatively narrow, and, as a consequence, 
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the great trochanters appear more projecting. The angle which the 
neclc of the femur makes with the body of the hone is very wide, 
and tlie two femurs fall almost perpendicularly. At adult age the 
pelvis enlarges ; the trochanter femoris is less projecting ; the angle 
of the neck is less open — from 125 to 130 degrees in the man, and 
approaching a riglit angle in the woman {TTmitphry ) ; the shaft of 
the hone is very uhlique, owing to the inferior extremity making 
an angle with the perpendicular, looking from above, of about 15 
degrees. In old age the angle of the neck is still diminished, and 
in the man reaches about 110 degrees; the pelvis appears larger, 
and the great truclianters are less prominent; lastly, the curve, with 
its concavity looking backwards, is increased. 

We may add, incidentally, that the angle of the neck is smaller, 
and the obli(piity of tlui femur more pronounced in short men : it 
is the same in woman, according to Humphry. These two 
anatomical conditions of the femur — the ()hli(|uity estimated by 
the angle which its extremity makes with the vertical, and the 
angle of its neck with tlui diaphysis — have been the subject of 
special study by our colleague. Dr. Ivuhff. His researches have 
been carried out upon twenty-four femurs, and the following a^:o the 
mean results obtained in reference to these two points : 


Angle of Angle of 
Number, obliquity. iccK. 


Cavern of La Lozere 

8 ... 

ff -7 ... 

125° 

Dolmens of La Lozero 

5 ... 

]1 ... 

12C 

Grottoes of La Marne 

... 19 ... 

11 ... 

129 

Gallo-lioinans 

6 ... 

12 ... 

122 

Carlovingians 

4 ... 

12 ... 

119 


His maximum and minimum dogi’ces of obliquity are 14 and, 8 
respectively, and of the angle of the neck, 140 and 117 degrees. 
The results agree very closely with those of ^Ir. Humphry. 

One of the causes of the diminution of the stature at an advanced 
age is the sinking of the neck. Another, still more important, is 
the subsidence of the intervertebral discs, which takes place for the 
most part anteriorly, whereby the whole of the trunk is bent 
forwards. Osseous vegetations arc thrown out between the body 
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of 0110 vertebra and that of another, which tend to strengthen the 
column and to limit the incurvation. 

If the first task of the antliropologist, when called upon to give 
his opinion upon human remains, is to determine their age, his 
second is to ascertain the sex. Both studies concern ^lan in his 
ensemhlCj and not Man in his ethnic varieties. It is of the lattei 
therefore that we shall speak in this place. 


S^ual Differences in the Sheldon. 

There is no appreciable difference in the skeleton in infancy, and 
up to puberty ; its features are rather of a feminine (character. iVt 
puberty, the line of demarcation commences, but the characters 
are not thoroughly defined until 20 years of age and uiiwards. At 
about 45, or upwards, the distinctions of sex become less marked, 
and at advanced age are but trifling, though the general character 
"^of the skeleton is rather mascidine. 

The principles which govern the sexual differences in adult age 
may be summed up in a few words. All the parts of the female 
.skeletoh are lighter and morci frail; the general contour is more 
soft and graceful; the eminences, pr()C(‘s.V‘s, or tulK'rcules, are 
smaller and less marked. If there is one well-establishiid physio 
logical fact, it is this : that the asperities which serve for th(‘ 
insertioi\ of muscles are developed in jiroportion to the activity of 
those muscles. Less marked in the stmlious man tlian in tlu' 
labourer, these asperities are still less so in the woman, ('specially 
in women residing in towns. This law is so exact that we can 
teU by the degree of prominence of the crests and processes, what 
muscles the individual was most in the habit of using, and hence 
judge as to his profession or calling. As a scfpience of these 
prominences, the depressions, grooves, and marks are more distinct 
in the man. So the temporal ridge, which serves superiorly for the 
inseidion of the temporal muscle, and the transverse ridges, whieli 
divide the internal suiface of the scapula, and serve for tlie insertion 
of the subscapularis muscle, are more marked in the male; the 
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groove of torsion of the hiuneriis is more visihh', and the two S-like 
curvatures of the clavicle are stronger. In the woman, on the 
contrary, the external protuberance of the occipital, and tlui two 
subjacent curved line's which serve for the insertion of the muscles 
of the nucha — the anterior tubercle of the tibia to which the triceps 
feinoris is attached — the tuberosity of the radius which gives 
insi'rtion to tlie biceps of the humerus, are l('.ss prominent — the 
curved alveolar borders arc more regular — the borders of the malar 
bone are hjss thick — th(j cjinine fossa is less deep. In a word, it is 
toh 5 rably easy to determine the sex by the appearance of a bone ; in 
tlie. case of a long bone, we are rarely in doubt ; in a short bone, as 
the calcaiKium, it is still ])Ossible to do so. But we must not be 
sur])rised if w(.‘ are oc(;asionally at fault ; by making a comparison 
betw('('n OIK* bone and another, the difficulty will be cleared up. 
Suppose we took tlie clean-shaved head of any individual, the beard 
being removed, or the hand, or foot, the rest, of the body being 
concealed, anyone, particularly after a little practice, would be al)le 
to tell wheth(;r the part belonged to a man or a woman, though it ” 
might be sometimes difficult to do so. Both, whether spontaneously 
or by reason of the work in which they had b(H‘n enpged, or owing 
to exposure to the air, would have all tin*. appearanc(is' of the 
opposit(3 sex. On the*skoleton, a woman who had worked hard all 
her life would have the bony prominences and the processes for the 
articulations of muscles more developed, probably, than a man who 
had not worked at all. 

Let us consider two organs only. The Avoman has the crests of 
the ilia larger and Avider, in otlier words, the lips more prominent ; 
the Rubpubic foramen is of a triangular shape, Avhile in the man it 
is irregularly OAml ; the symphysis pubis is shorter, the subjacent 
arch is broad-pointed, AA'liile in the man it forms a very acute angle, 
and the cotyh.'id cavities arc more expanded. In a word, all the 
transA'orse diameters of her pelvis are increased, Avhile in the man 
the Aujrtical are the more so. In 113 male pelves, the maxiniuin 
Avidth to the length, or maximum height, Avas as 125 '5 to 1000, 
and in the Avoman, as 135 to 1000. The mean relative Avidth to 
the height of the individual in each sex, is as 160 to 1000 in the 
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iimii, and as 174 in the woman; that is to say, fourtocn-thoiisandths 
inor(i in the latter. 

The liead of the woman is smaller and lighter, its contours more 
delicate, the surfaces smoother, the ridges and processes not so 
marked. The superciliary arches are hut little proraiiK'ut ; the 
(external half of the superior orbital border is thin and sharp 
(Broca). The forehead is vertical below, ju’ojecting abijve. The 
occipital condyles are small, as also the mastoid and styloid pro- 
(',(isses. The zygomatic arches are slender. The cranium in its 
ensemble is les^.*liigli and longm*. The subnasal portion of the face 
is more prognathous in the white races, less S(' in the black. The 
inferior maxilla is smaller, its posterior angles having no projecting 
roughnesses. The frontal sinuses are less dovelo[)(Ml, Ac. 

Of all these characters the most important and the only om^s 
easy to measure are the smallness of the head, the less capacity 
of the cranial (lavity, and the relative lightness of the brain. 44ien 
the obliteration of the glabella, the throwing outwards of tlie 
Tsuporior orbital border, the smallness of the inion, the slight pro- 
j('Xition of the occipital curved linos, and, lastly, the more abrupt 
angle, more nearly approaching a right angle, of the forehead at 
the level of the frontal protuberances. Five times out of six 
we may decide the question with (iertainty ; M. Mantegazza 
says niqp times out of ten.* It may be asked, What skulls 
should be preferred upon which to study the races of Man 1 AVith 
A^an der»lIoeven, we reply, those of men. ^’’o one would be so 
bold as to say that ethnic characters are best exhibited in 
the cranium of the infant; but the skeleton of the woman 
is intermediate between that of the infant and the adult man. 
Having considered the skeleton, we must take a brief glance 
at oilier qu(jstions in relation to age and function in Man and 
animals.t 

* P. Mantegazza, “ Dei Caraterri Sessuali del Cranio Umano,’' in “ Archio 
l»er TAnthrop.,” vol. ii., 1872 j A. Bureau, “Dos Caractorcs Sexuols du 
Crane Humaiu,” in “ Revue d’Antlirop.,” vol. ii., 1873. 

t See Colin, “ Traite de Physiologie Comparoe des Animaux.’* Two vols. 
I’aris, 1871. 

h 



146 


PHENOMENA OP REPEODUCTION. 


[Chap. iv. 


The Temj)erature of the Body^ 

Some degrees above zero (centigrade) in most animals termed 
cold blooded, as reptiles and lishes, is some degrees higher in birds 
and mammalia, which are both warm blooded. Moreover, it varies 
but little in the latter. The temperature of Man (in the axilla) is 
37 ‘8 centigrade ; that of the hare and squirrel is the same ; that 
of the horse is 38 ; of th(i ox, 38*5 ; of tlie bat and the whale, 
38‘8; of the tiger and panther, 39 ; of the ordinary monkeys, 39*7 
{Noguh)\ of the wolf, 40 * 5 . 


The Pfd.'fe 

Varies considerably. It is from 70 to 80 in the minute in the 
adult man ; from 25 to 28 in the elephant ; from 36 to 40 in the 
horse; from 45 to 50 in the ox; from 70 to 80 in the pig, the 
sheep, and the goat ; from 90 to 100 in tli(‘ dog ; from 120 to 140 
in the cat ; 175 in tlie dormouse ; 200 in the mouse. 


PhrMomena of Beprodticfion. 

These exhibit still iiiore marked differences. Throe points here 
demand our attention, viz. the duration of gestation, .tlie^niiimber 
of young, and menstruation. Generally speaking, in tlie mammalian 
scries, the cnrcumstances which are favourable to reproduction are 
in direct ratio to the shortness of life. The smaller species carry 
their young a shorter period tlian the larger, and have a greater 
number of young at a birth. In the following list we see the placii 
occupied by i\Ian. He has two at a birth more frequently than the 
monkey tribe, and exceptionally he has three or four. 


Mouse ... 

Period of Gc.station. 

Weeks. 

3 

Number of 

youiii^r. 

... 10 to 15 

Haro 

4 

3 oi’ 4 

Ferret . . . 

6 

... 6 to 8 

Hog 

9 

5 or 6 

Licm 

14 

... 4 „ 5 
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Roebuck... 

Weeks. 

... 24 ... 


young, 

... 2 

Macauco 

... 15 ... 


... 1 

Macacus Rboesus 

... 26 ... 


... 1 

Macacua Maim on 

... 34 ... 


... 1 

Stag 

... 36 ... 


... 1 

Seal 

... 39 ... 


... 1 

Woman 

... 39 ... 


... 1 

Cow 

... 41 ... 


... 1 

Mare 

... 43 ... 


... 1 

Camel 

... 45 ... 


... 1 

Giraffe* ... 

... 61 ... 


... 1 

Elephant 

... 100 ... 


... 1 


Menstruation is not confined to women, nor to the pithecian 
iiKjnkeys. The phenomenon is identical with that called “ rut " in 
animals. 


Duration of Life. 

The mean duration of life in Man is at the present time, in 
France, about 40 years,* and the ordinary duration from 70 to (SO. 
•vSome individuals, ex(ieptionally, live beyond 100 years. r>eriiud 
says, one in .0100 in ihigland. Prichard mentions that in the ycsar 
1799, Eastron had collected together 1712 cases of ci ntenarians ; of 
this nurnbgj, 277 had attained from 110 to 120 years; 117 from 
120 to 150; and eight from 150 to 180. Ho also gives a great 
number *of other e(inally well-authenticated and not less extra- 
ordinary cases. With some exceptions, Man is the most highly 
favoured of the mammalia as regards longevity; the reproducti\'(5 
faculty continues longer, and he enjoys a long old age. Put is jjot 
tliis^ due to the care which he takes of himself ? The average 
<Iuration of life in Euro])e is increasing, while in countries Avlu-rc 
the people go about naked it is decreasing. 

Among animals, longevity is generally less in tin* smaller sjx-cies. 
d'he pig lives to thn age of 9 years, the dog from 15 to 18, the. 

“ Sur le Pretondue Dt%chcrcsccnce de la Population Fran(;aise/’ by 
-I. Broca, in “ Bull. Acad. Med.” 1867. 


L 2 
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boar from 20 to 25,* the horse and the ox to 20, the camel to 45^ 
the elephant from 150 to 200 years. As regards the three higlier 
anthropoids, the average duration of life is from 40 to 50 years. 

General Functions and Psychical Manifestations. 

l\fiin inhabits every region of the globe, and iimrt^s himself to all 
climates and to all conditions of life. Whether at the pole or the 
equator, on the highest mountains or in the deepest valleys, in arid 
deserts or unhealthy swamps, nothing secuiis to daAnt liim. 4'h(^ 
Ksquimaux are to be met with up to 80 degrees north. There art‘ 
thos(' who live and thrive in the Andes and the Himalayas, at an 
altitude of 4000 or 5000 metres and upwards ; and we find in- 
habitants even in those vast regions in which Livingstone travclleil 
up to his middle in water. Emm 47 degrees cent. ( = 116'6 Fahr.) 
in the shade, as observed in Senegal, to 50 l)olow zero ( = 100 degree's 
Falirenheit below freezing-point) at the poles, arc the extremes of 
temperature which he is able to support. Some animals readily 
atla])t themselves to the most opposite conditions of climate, as the* 
dog ; others are unable to bear such changes, as th(^ reindeer, the 
bear, the lion, the whale. This is how the disappearance of certain 
geological species, as Ihe im^gatherium, the mastodon, and the 
mammoth, is to be accounted for. The anthropoid ayes^live in 
communities in certain circumscribed regions ; the gorilla and tlni 
chimpanzee on the west coast of Africa, at about 15 degrees north 
and south of the equator ; the orang in Borneo and Sumatra ; the 
gibbons in India, bordering on China and j\1alacca. JM. Scliweiji- 
furth has discovered a new species of chimpanzee on the banks of 
the Upper White Nile. Other species have been described, 
belonging to the tertiary epocLs, in different parts of tlie globe, 
especially in France. We may remark that the anthropoids are 
only to be met with in hot countries. This power which Man 
possesses, of more or less readily accustoming himself to any climate, 
is to be accounted for from the fact (1) That he is omnivorous ; 

* A bear cubbed in one of the pits in Berne, is said to have reached the 
age of -1-7 years. 
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jintl (2) that he knows how to clothe himsi'lf and to niannfactnie 
weapons and implements. The Esquimaux subsists on oil and the 
jlesh of seals; tlie Todas of the I^ilgherries on milk and pulse. 
Some tribes live on lisli and shell-fish, and take sea. water as a 
beverage. Others mix clay with their food, while civilised nations 
obtain their supplies from all sources. Man cooks his food, but he 
does not despise the raw moUtisk, or undressed fish, or tlie jaw 
llesh of the mammalia. Unlike any other animal, lie rears caiUe 
and devotes himself to agriculture. He makes use of various 
animals, as tiie dog, the cat, the camel, and the reindeer, to sub- 
serve his own purposes ; and even his fellow-creatures, be tliey 
black or white, are equally under his dominion. In this rc'sjxjct 
some animals imitate him — as the red ants in their treatment of 
the black ants. 

The majority of animals possess natural means of protection and 
defence. The gorilla has a fur peculiar to himself, powerful canine 
teeth, and a muscular system of cxtinordinary strength. Other 
mammalia possess agility and SAviftness in running, Avliich enables 
them to escape from (memie.s. Man has notbing of tlif' kind. 
“ j^lakcd and, without Aveapons,” such is Linnmus's detinition of 
him. All his various methods of operation he owes to his industry. 
Erom the remotest period he has made use of fire, and has manii- 
facturcil fimt implements. The anthropoid ape has nevcu* known 
hoAv to make use of a staff, to put up a fence, to make a lire, nor 
to construct a haliitation which can be digiiihed by a higher title 
than that of a nest.* The negroes of the islands in the Indian 
Ocean, avIio live in trees, or sleep under bundhis of slicks laid 
against a rock, do so from indolence or indifference, rather than 
from incapacity. The lowest savages knoAvn have some notion of 
draAving ; they knoAV at least how to make a cross or a rouml in 
imitation of objects Avhich they see around them ; and, for oui* 
part, we attach but little credence to the statement made by Old- 
field, that the aborigines of AVesteni Australia aie unable to 

* Livingstone saw one of these enormous nests constructed by the soko, 
one of the chimpanzees. M. dii Chaillu saAV a sort of circular roofing in 
constructed by another chimpanzee, the troglodiites calvuf^. 
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distinguish the figure of a tree from that of a ship. In the same 
region other travellers have observed, on the contrary, that they 
])osRess a cfirtaiii amount of intellectual capacity. It would have 
l)e(ni well if Oldfield had given some case in verification of his 
statement. 

Among all races of mankind there exists the desire to please, or 
the love of dress. In civilised countries it is more developed in 
the ^voman, among barbarous tribes it is more so in the man. Some 
tattoo themselves, or suspend various ornaments to their ears, or to 
the septum of the nose, while others dye their hair, or sharpen their 
front teeth into points. Something analogous has been observed 
in domestic monkeys. Many tri])es cannot count above two, 
and are less favoured in this respect than the magpie, which 
can count up to three, some say up to twelve. Ilut all have 
some notion of number. A Bosjesinan, however, although in- 
telligimt in other respects, was iiicapal)l(‘ of adding one and oiu‘. 
together. 

Man is not to be distinguished from animals as regards his family 
relations, lie is monogamous or polygamuiLs, and the woman is 
similarly polyandrous. The gorilla and the chimpanzee are, mono- 
gamous, very jealous ^f the fidelity of tlieir partners, and very 
devoted in their attentions to them. Man, likewise, attaches him- 
self without hesitation to those of his own kindred. Re iavish(?s 
his care and love on his offspring beyond the period of lactation, 
and Tip to that when they are able to look after themselves. If 
this period should be prolonged beyond puberty it is owing to the 
customs of society. The ceremonies which among all savage tribes 
mark the progress from infancy to manhood also mark the period 
at which Man acquires his independence. Maternal affectimi, 
with all its evidences of blind devotion, is, with rarest exceptions, 
universal. The father exercises authority oyer the life of his 
cliildreii ; he practises infanticide openly at his will and pleasure, 
in the same way as the son, at a later period, disencumbers him- 
self from Ids parents who have become a burden to him. The 
Todas destroy in the cradle all their female children beyond a 
certain number, as being useless, in the same way as they kill 
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all their male bulialocs but one, because they do not give milk. 
In a state of nature Man considers utility first, and refers every- 
thing to his wants, his family, and so on. It must be confessed 
that in the sociiil cdudition there is much of this sort of thing 
under a less rough exterior. kSellishness is well known to be the 
moving principle alm(.)st universally, and is only limited in its 
action by a fear of the law, or by education. 

Man lives in society because he is compelled to do so, like many 
other animals. Eeing endowed with the faculty of language, and 
with exalted intellectual powers, he wants to exercise them, having 
in view also the nionj ready satisfying of his material wants, and 
the realisation of a larger amount of comfort. Emulation, which 
residts from this, is the most powerful cause of i)rogress in the 
])hysical, moral, and intellectual world. The larger the community, 
the greater the amount of rivalry ; and the more fierce the contest, 
tin*, more ra[)id the prognjss. 

A great number of animals also S('ek the society of their fellow- 
creatures, and work in conii)any, as the b(?aver, the bufialo, the 
Australian dog, the horse, the swallow, the Ixh', tlui ant. The 
soko, 5111 anthropoid ape, lives in a troop of ten individuals on the 
banks of the river Lualaba. Many s])ecies of inordvcys, like 
^Tan, seleed a chief, who directs their operati(ms and to whom they 
submit? •The howlers, or mycetes, belonging to the e«d)ian family, 
hold meethigs in which one of them speaks for liours at a time in 
the miJst of general silence, succee(h3d hy great excitement, Avhich 
ceases as soon as the speaker gives the word of command. Other 
monkeys comhine together to plan an incursion; divided into 
detachments, some plunder and tear up roots, (Others Jiiakc a chain 
for the purpose of carrying them from hand to hand ; oilnus are 
placed as siuitincils to keep watch. In unexpected danger, the 
sentinel gives the alarm and all decamp. It has b(;cn remarked 
that if it happens that the troop is surprised, owing to the fault of 
the sentinel, there is a grand hubbub in the ueiglihouiiiig forest 
during the night, and on the morrow Ihe body of one of the 
plunderers is found, to all appearance having been put to death by 
his companions. 
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It has been said that one of the characteristics of man is religious- 
ness, that is to say, “ the faculty of belief in something above 
human understanding.” Would it not bo better to define it as an 
internal impulse, Avhich prompts us to individualise the unknown 
and to mak(i him the object of adoration] * 

Be it as it may, many, even among the most civilised, have 
neither this beJief nor this impulse, and are satisfied to live without 
troubling tliemselves as to that which they do nut comprehend ; 
they have neither feai*, nor reverence, nor gratitude — the thre(3 
causes of religious conceptions. There are nations aild tribes with- 
out religion and without any mode of Avorship, and Avho Ijelieve 
only in wizards or fetich. It is true they make every form of 
superstition to subs(*rve their religiousness. ]kit some African or 
Melanesian tribes have not even superstitions.f 

Keither good luck nor misfortune affects them in any Avay. If, 

* Ifc is impossible to take religion in its strict sense as the faculty of 
helieAdug in a god ; if so, half of the population of the globe would be 
destitute of it. Taking Jiuddhism alone, there are three or four hundred 
million votaries of this “religion without God, founded on charity amount- 
ing to madness.” — Lahoulaye. 

f Nothing requires such calm and impartial judgment* as the •inquiry 
into the moral and religioij.s condition of savage tribes. Burchell, through 
his interpreter, addressed two or three questions to Bosjesmans, and im- 
mediately came to the conclusion that “ they were brutes, because /hey did 
not answer the simple question ; What is the difference between a good and 
a bad action ? ” Cases of this kind are very common. Other tpivcdlcrs, 
less impulsive, perscveriugly inquired into their beliefs and superstitions, 
and came to the conclusion that they had no conception of anything outside 
themselves, and were persuaded that they die in the same condition. Which 
are we to believe ? Such a thing is rare as a rule. All missionaries, to 
whatever church they belong, are imjDresscd with the couvitdion that 
savages believe in a god, in the existence of a soul, and in the deluge ; while 
independent travellers arrive at altogether different conclusions. The fa(;t 
is, the savago endeavours to please those from whom he is likely to gain 
something. lie understands the wishes of- the missionaries and satisfies 
them. It is absolutely undeniable that the absence of all abstract ideas is 
a very common characteristic of savage tribes ; terror causes them to see 
evil spirits everywhere, and to create for themselves fetich, but the opposite 
feeling, the recognition of that which does them good, induces them to con- 
ceive of beneficent spirits. 
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after long al:)stincnee, they get a windfall, they oat and think of 
nothing further. In this respect Man is inferior to the dog, which 
maintains a devoted attachment to the hand that lirings him his 
daily food, to the master, who is to him as a God. Assiireilly this 
animal has a belief in something above liim. Say if tliuse ])irds 
which warble their songs at the rising of the sun are not moved 
by an internal impulse to praise natnni for the inliiiiti', plcvisiire 
which she bestows upon them'l This is but little nMiiovc'd from 
adoration. 

]\ran alone has an idea of duty — a morale. Is this c.ertain'l 
And of what kind of morality are we to speak first — of that of the 
peasant or of the noble— of the morality of the laws or of natural 
morality] A very remarkable English work"^ mentions that 
morality is essentially variable, j)rogressivc, and perfectible ; tluat 
it is a reflex of wants, of usages, and of circumstances ; Avli.at is 
good here, is bad elsewhere — as to take (;are of one’s iniii’m pai'cnt, 
Ajr to bury him alive;. Its radius, he says, has gon(‘ on eiilarging 
for ages, from the inferior to the superior races; at first consisting 
ojdy of the family, it has since exUmded to the whoh' ti ibe ; that 
which Ayas evi> in one Avas good in other tribes. Thence it has 
spread far and wide and has become interneiif)nal. “ Morality or 
ethics,” says ^Ir. Tylor, “ signifies the acl of confoianing to tin; 
manners of the society to AAdnch aa^c belong. There 

are not tAvo races in the Avorld Avliich have exacdly tin; sann; 
code of morality, but each has its own, Avhich is sanctioned l)y 
public opinion.” At tin; present moment throughout Europe do 
not the rules of morality change in the event of Avar] Tylor’s 
unjst approv(!d criterion, “ Do not to another that Avliidi you Avoiild 
not Jiave done to yourself,” applies to animals as Avell as to man. 
Jhe dog knoAvs that in order not to be bitten he juust not bite, 
and acts accordingly : In; has also his morality. 

Man poss(;sses consciousness of that AAkich philosophers call 
fc that is to say of himself, of his personality. It Avoukl b(; 

* “ Primitive Culture,” by E. B. Tylor. Second edition. London, 1873. 
Translated into French; llciswald and Co.’s edition. Paris, 1870. 
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strniige if animals liad it not also. Man has the sense of the 
noble, of the just, though he has many ways of expressing it. He 
grasps the relations of cause to effect ; the animal does the same. 
He possesses spontaneity, will, the power of balancing probabilities : 
but is it not so with animals'? Madness even is not peculiar to 
man.'^' 

yi. bLmzeau has work(id out this subject in a masterly maniu'r 
in his two volumes on “ The Mental Taculties of Animals.” Eut 
Prichard, the most orthodox of anthropologists, had previously 
devoted a long chapter to the consideration of tluur psychical eii- 
dowuK'iits (facultea psychiqiies). There is also a work in the 
“ Eibliothcque des Sciences Contemporaiiies,” which treats of all 
these C|iiostions.t 

J)Ut to the anthropologist, or the unprejudiced naturalist, the 
inf(*r(‘iice is obvi(jus. Between Man and most aniinals there is no 
absolute radi(*al difference in intellectual arrangement. All the 
faculties of Man are to be found, without exception, in animals,, 
but in a rudimentary state ; some are very highly developed, others 
moi'i.* so even than in ourselves. It is not the exclusive possession 
of .special faculties which gives us our supremac}^ our jqdgnumt, 
our intcEigence, our (iorrcctness of observation ; but the mcamre of 
these, Jind, better still, our holding them in perfect ecpiilibrium. In 
a madman we continually notice a faculty of rising eto‘' a higher 
state than that which the sane man i)().ssesses. Keiq) this well in 
view, and the madman wordd appear to you to be a genius ; but at 
the same tinn*. other faculties arc debased, there is a loss of balance, 
and conse(iuently a le.ss amount of reason. The intellectual 
characteristic of Man in general, and especially of the man of 
wisdom, is the exact equilibrium of all his faculties, and nqt tin' 
incr('as(^ or exaltation of any. 

Another physiological character connected with the function of 
the brain, which anthropologists look upon as peculiar to man, is 

* See “ Traite de la Folie des Animaiix et de ses Rapports aveo celle de 
rHouime,” by Pierqiiiii. Two vols. Paris, 1839. 

t See also “ L’Anatomie Compareo du Systemo Nerveux,” by Leuret and 
Giatiolut, vol. i., ebap. “ Facultes des Mammif^res.” Paris, 1839. 
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the faculty of language, or that of uttering articulate sounds. Ac- 
cording to the doctrine of the derivation of Man from less perfect 
aiiiiiial forms, Man would have taken his origin from the moment 
that he was put in possession of this faculty. 

Farifltij of Language. 

Many, if not all, animals communicate to one another their 
thoughts relating to tlielr usual life; they have intonations and 
modulations of voice, ('acli of which has a distinct and deiinite 
meaning. They variously express fear, joy, suffering, and 
hunger. They make themselves understood by those of their 
(»wn species, of their own family, of their own young ; they warn 
them of the approach, of the nature, and of the amount of danger, 
hut, as a general rule, they do not articulate. Some of tli(un join 
together a few consonants to vowels, but they repeat tlimu without 
.change. In this respect the notes of birds would better deserve- 
the name of language. 

Let us explain. There exists in [Man and animals, and common 
to them Jboth, general faculty called that of expression (Gaussln), 
or the faculty of connec^ting an idea with ^ sign. Its various 
manifestations are the faculties of mimicry and of speech ; pro- 
bably alsi^ music and drawing. The mimic faculty evidently exists 
in animals. Th(‘. dog which stands at game, and runs back to see 
if his master is in pursuit, or which scratches at the door to ]>e let 
in, is a proof of this. It is not surprising that the animal does not 
possess the faculty of delineation, seeing that it has not the p(‘rfect 
hand of Man, nor has it been instructed. AVe can binq)ly allude to 
the t^uni of insects produced by the friction of their elytra, and 
pass on to the vocal faculty. There is not the slightest doubt that 
animals exprejss their ideas in this way. M. Coudereau has taken 
great pains to analyse the language of the hen, and the numerous 
intonations corresponding to each order of ideas, which arc pro- 
voked hy the small number of feelings and wants in connection 
’^vith its humble existence. But in this, and probably in that 
’^vhich is uttered by the howling monkey, are there not articidate 
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s'lunds, or syllables more or less jumbled together, Avliich deserve 
the title of language? We must remember that the primitive 
languages spoken ])y Man were nionosyllal)ic. All philologists tell 
us so, and tliat very few elementary syllables were sufficient at 
first to constitute an articulate language. The (iuestion then 
resolves iiscilf into this: How many articulate sounds or simph* 
syllables would l)e required to constitute a language, and where is 
the line to be drawn between the relatively perfect language of 
some species of animals, and the primitive language of the 
lowest typ(^ of our own progenitors ? Of course we are not referring 
to the parrot, which attaches no meaning to its utterances, but to 
monk(\ys, which make use of different syllables, each having a 
distinct meaning. 

We will now analyse the mechanism of human speech. The 
air expir(Ml from the lungs enters into vibration in the larynx, 
whei'e the voice is formed, and passes through tlie inouth, wliere 
articulation takes place. Tlic muscles of tlie larynx modify the 
former, the muscles of the vault of the palate, of tlie tongue, of the 
cheeks and lips, have to do with the latter. Hut these also contract 
for other purposes, and are supplied by differeir.t nerves. Tliu 
stiniulati(jii of these^ nerves at their origin would only produce 
irregular contractions having no definite ol.ijoct. There arc tlu'ii 
besides special centres, having distinct functions, in whicli the 
appropriate jnovements are co-ordinated, and to which the mentnl 
impressions are conveyed. Thanks to the experience with Avhicfi 
nature favours us in the living body, the centre, in relation not 
only with articulation in general, but with each particular systfuii, 
is well knowm. When the quadrilateral* indicated by M. Broca, 
at the posterior extremity of his third frontal convolution, especi- 
ally on the left side, is affected by an acute lesion, the faculty of 
articulati]]g is disturbed or altogether suppressed, f 

* Sec page 109 ou the Seat of the Faculty of Language. 

+ In mici'oce]ihalcs, who have never been able to learn to speak, the 
third frontal convolution has been found atrophied. It has been asked why 
the faculty of language should appear to be localised, or rather is the more 
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Tho phenomenon reduced to its most simple oxpr(?ssion is termed 
apliemia. The individual preserves his intellect, expresses his 
ideas by gestures or by writing, moves his tongue and lips, and 
has power of voice, but is unable to articulate ; his general faculty 
of expression remains, but he has lost the power of speech. At 
other times the lesion is more extensive; he has still ideas, but is 
incapable of committing them to Avriting or otherwisi'. SometiiiK's 
the lesion is still more considerable, and the intellect itself is 
affected. 

We see then* the scries of operations Avhich language, requires, 
and to which so many more or less distinct organs lend their aid : 
(1) ddiought and will; (2) The general faculty of expression; 
{'.)) The particular faculty of articulating ; (4) The transmission by 
nerves; (o) The execution by muscles. These functions arii 
thoroughly in accord, and largely developed in ^fan, but is it not 
so in the animal h The animal has ideas, ho possesses tlie faculty 
of e.xpression and of articulating sounds, but all this is in a rudi- 
uieiitary state. In Man, on the contrary, all lijive assuimsd gigantit; 
proportions; his ideas have become multiplied in the course, of 
ages; his facult^^ of articulating has become pcrh'cted by use ; his 
nerves and muscles have h;arnt to ob(‘y hini absolutely. And in 
the same way as an instrument gives out more harmonious sounds 
according the lingers Avhich play upon it acquire greate.r expert - 
ness, and the musical poAver Avhich dir(*cts them greater foi ce, so 
human l^guage is the result of progressive development in tho 

often exercised from the left side. Two explanations have been given ; 
that of M. Broca is the one generally admitted. Wo are not right-handed, 
ho says, by accident, but because the left hemisphere, which pr(‘sides over 
the niovements of tho right side by the decussation of the nerves near their 
origin, has from the fii'st a greater amount of activity. This excess of 
activity extends to all tho functions of wliich thi.s hemisphere is tho scat, 
and notably of that of articulation. There are exceptions, nevertheless; 
that is to say, there are persons who originally, or after a lesion in tho left 
hemisphere, speak with their right ; in the same way as there are some i)eoido 
originally left-handed, and others who have become luft-haiidcd in conse- 
quence of having lost their right hand. 
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course of ages from efforts at first weak aiul unpretending. But is 
it the multiplication of ideas which originally gave birth to 
language, or language which has given development to ideas'? 
This is the question.* 


CHAPTEE V. 

i 

PATHOLOGICAL CHARACTERS — DISEASES — FACTS OF TERATOLOGY — 
MICROCEPHALUS — HYDROCEPHALUS — PREMATURE SYNOSTOSES — 

ARTIFICIAL DEFORMATIONS OP THE SKULL CONCLUSION AS TO 

man’s place IN THE CLASS OP MAMMAIJA. 

pATiroLf)(iJCAL conditions are merely deviations from the physio- 
logical state. They affect living organs, and liave reference also 
to man’s life generally. The chapter on pathological characters, 
although important, is only a se(picl of our general division on 
physiological characters. 'I'lie points on this horizon which inte- 
rest the anthropologist, only looking at the coirqkarison 'of Man 
with the r)tlier mamhialia, are of three orders: (1) The numbi'r 
of diseases common to Man and animals, and the few ])ecnliai‘ In 
the one or the (jther ; (2) The disturbances in the*'* regular (!('- 
Yolopment of the body, vdien they can throw any ligVt on the 
])roblein of tlie origins of organisation ; (3) Particular alterations in 
th(i skc'leton being cajiable of being confounded with the normal 
condition. 

Tlic laws of pathology are tlio same, tlironghoiit the AvJmle 
mammalian series as those of physiology, upon wliich they dej 3 ^‘n(l ; 
their (dfei'ts, too, an? generally identical. Animals, lik(', iMan, are 
subj(‘.ct to accidents, to faults of development, to diseases of an 
acute and transient nature, and to those wliich are chronic and of 
long duriition. They have the troubles of youth as well as tliose 

* See “ La Linircistique,” by M. Abel Hovelacqne, 2nd edition, Paris, 187G) 
“ Bibliotlicque des Sciences Conteinporaiiies.” 
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of old age. In Lotli are observed inflammatory and rheumatic 
affections, eruptive fevers, typhus, the neuroses j the only difforonce 
is in the country in which these diseases manifest themselves, 
and in the symptoms resulting from this. There is as great a 
dilference between the diseases which attack Europeans and those 
sef'ii in jS’egroes, as between the diseases of Man and tbos(^, of 
animals.* 

Thus the eaux aiixjamhes (grease) in the horse is the same disease 
as the cow-pox of the cow and the small-pox of Man. Ex])('vinn*nts 
by inoculation * have clearly proved this. The seal) of sbiH‘}> is 
doubtless something of the same kind ; the ])ig, too, is subject to a 
form of small-pox. The congestion of the spleen of the slif^ep 
Species becomes the charhou in horned cattle, and the malignant 
pustule in IMan. It is unnecessary to say that affections of the 
skin are not the same on the thick skin of the horse and on tlic 
delicate skin of the European. Eetweon the latter and that of tlio 
Xegro there lire also differences in this resjject. 8o bln* nei’voiis 
system being less impressionable in animals, the reaction is less 
strong, and the fever loss ap)parent. Like ourselves, the anijiml is 
dyspeptic, asthjnatic, tuberculous, scrofulous, or cancerous. I.ike 
ourselves, the constituent elements of Ids blood — the globub', tlu^ 
aHuunen, and the fibrin — increase or <liminish, producing aiueinia, 
dropsy, Off syurvy. Food other than the milk provided for tliidr 
use, produces in their young dianheea, as in Man. dlu'v have the 
same swelling of the glands during the eruption of tin* U'eth. A 
young oraiig died under our own observation owing to disordiu's of 
dentition, which arose while we were treating it as we should have 
done a human being. The acariis which produces the itch may 
differ in kind, but its effects are identical. Parasites in general, 
"Uch as enfozoa, vary, as in Man, according to climate*, but in the. 
‘SiuiKi way as those which infest vegetables. Ilydmjdiobia is met 
^vith in the dog, the cat, the wolf, the fox, the cow, and the louse, 
‘IS in Man {Trousseau). Syphilis exists among apes. A jme^acus 
'^iuieus which was the subject of a communication to tln^ Aiilhropo- 

* “ Dictiounaire de Medecine Veterinaire,” Bouley and Kovnal. Tavo 
^■ols. 1859. 
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logical Society of London, in 18G5, presented tlie three series of 
plienomcna — the ulceration of the sexual organs, the falling off of 
the hair, and the affection of the bones. The diseases of the brain 
themselves arc not peculiar to Man. Animals exhibit many forms 
of delirium ; but they are more frequent in Man, owing to the im- 
portance of the organ which is their seat, a,s well as to the activity 
and deli(iacy of its manifestations. 

In a word, the pathological types are the same throughout tht; 
whole mammalian scries, and are only modified according to species. 
’’Hie diseas(‘s peculiar to one or many species are rfire, as glanders, 
which appears peculiar to Man and solipeds. Moreover, aninnil 
pathology Ims advanced but little, and has scarcely reached beyond 
that of our domestic species. 

Anomalies of development are, according to our idea, of fonr 
kinds. Some exhibit themselves physiologically during life : for 
(example, giants and those afllicted with polysarcia ; others are con- 
genital, but (’an be modific’d or removed after birth ; a third kind 
avo. congenital and irremediable, except occasionally by surgical 
]n(‘ans, and are called monstrosities, or teratological phenomena ; a 
fourth ar(i tli(} organic anomalies described at pag 0 tl 2 G, under the 
name of Ihwersioiis. 

♦ 

Among giants we may mention a Finlander, who was 2*83 metres 
in heiglit, and a Xalmiuik, whose skeleton is in the Museum Orlila, 
2*53 metres. Then we have dwarfs, but these arc for the most 
part aff(‘(jt(.‘d with ricki’ts. The height of the, celebutted 
of King Htanislas of Poland was 89 centimetres; another, 2a 
years of age and 56 centimetres in height, was presented to 
Henrietta of Fraii(3e in a pie. 

The ordinary weight of the man is 63 kilogrammes, accord- 
ing to Qimtelet, and that of tlui woman, 54. Wo have seen 
(hvarfs who only weighed from 4 to 8 kilogrammes. In 
polysarcia, or obesity, the weight is often more than 150 kilo- 
grammes. Two Englishmen, brothei-s, weighed, the one 233 
kilogrammes, the other 240 {Sappey), Another Englishman, in 
1724, measured 1 m^tre 72 centimetres round the body, and was 
1 metre 86 centimetres in height. Earrow mentions a half-castc 
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from tlio Cape of Good Hope, avIio lived twelve yi'ars in his “bod, 
and was burnt alive in it ; the house having taken lire, neither the 
door nor the window was found large enough to enable him to get 
out. 

Albinos arc individuals in Avhoin tin*, pigmentary matter is so 
far deficient that the skin and hair are colourless, Ihe iris is trans- 
par(*nt, and th(5 choroid coat destitute of the dark ])iginent for the 
absorption of redundant rays of light. In consequence of this, 
tlicy are unable to bear bright suidight, and see better at niglit than 
during the day. Th(*ir eyciballs are alTected Avith a ])erpetual 
oscillating movement, their skin and hair are colourless, or of a 
(hill white, the eyes reddish, the transparmicy of the tissues show- 
ing the blood (jirculatiiig through the cajiillaries. "Fhey are often 
indolent, and Avithout muscular vigour. There are ]iaidial albinos, 
in Avhom all the above symptoms are observed, but in a less (legree. 
Tlujy may easily ])ass unnoti('ed among the Avhitc^ races, but are 
very observable among the black ; their hair is flaxen or red, their 
skin coffee-coloured or speckled, their eyes are light blue or 
reddish. ’ 

llpth are nnjt Avith among all races and under all (dimates. In 
sonn* of* the native courts on the Avest e.oast of Afriiai, (*sp('cially in 
Congo, they are iin object of ATiKwation, and go by the name of 
“dondo.'i,” J)r. ScliAveinfurth has s(‘(‘n a great number of them with 
the king of the Monbouttous on tln^ banks of tin*- liahr-(d-Ghaz(‘l. 
Kroni tlft*ir presence among the blackest populations, Pihdiard 
franie-d an important argummit in favour of the influence of 
external circumstances, and of the deriAmtion of the human ra(*(‘ 
lr(.)m one primitive pair. Ih^ delighted to reiterate it, and more- 
over ho Avas the first to (*stablish tin*, fact that their hair Avas as 
A\^0(.llly and their featur(?s Avere as negro as those of thidr fellow- 
countrymen of the sauKJ tribe. We. say again, albinism is oidy a 
monstrosity, a jiathological condition Avhich has been cunid, and 
'^re must take care hoAV avc*. place, implicit i*eliance on th(^ confused 
accounts given of it by travellers. A cutaneous affection called 
pitijnasls versicolor is seen in Avhites, as a ])artial loss of colour of 
^onie portions of the skin, Avhile the accumulation of pigment upon 

M 
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other portions causes them to a])pear of a dee])er colour. The eyes 
are not at all affected in these cases. 

Our opinion is that what has been called in lu'groes piebald, 
and described as an example of partial albinism, is the same thing. 
The scaly affection called ichthyosis, often of a marked hereditary 
character, to which ^Ir. Darwin frecpieiitly alludes, and tin; subjects 
of which deserve the title of ])orciipinc men, has no interest for the 
anthropologist. 

Two individuals, Russians by birth, were recently exhibited in 
Paris, calhid dog-men, whose bodi(‘s w(!i‘e covered with a quantity of 
long coarse hair ; they were also said to have exhibited a defective 
development of the teeth. Similar cases in Ibirmali and India have* 
been described, which were hereditary through three generations. 

Monstrosities, of which there are many varieties,* are produced 
during embryonic or foetal life, either in consequence of hereditary 
predisposition, of some accident to the mothei*, or from some diseas(‘ 
of the foetus. They arise either from arrest, excess, or perversion 
of development. Some are incompatible with life, others do not 
interfere with it. We are not about to give an explanation 
respecting the two theories — eitln'r the one as to the pre- existence 
of germs, as maintained by Winslow, but now alnindoned, and 
which means that the (unbryo ro]>resents from the very first the 
future being in his entirety ; or the other, that of Berres aiwl Isidore 
Geoffroy Saint-Hilaire, called epigenesis, which we have described 
at page 128, and which admits progressivii development.*' Among 
these monstrosities, we may mention polydactylism, or the existence, 
of from four to seven lingers, which has been noticed as having 
occurred through many generations ; inversion of the viscera, in 
which the heart is found only on the right side, or wlu‘re all tJic 
viscera are inverted ; the absence of one or more limbs ; Inania- 
phroditism ; hypospadias ; iiiqierforate anus ; hare-lip ; spina bifida ; 
microcephalus, &c. One of tlie most curious of the teratological 
groups is diplogenesis, in which the whole body is more or less 
double, as if there had been a fusion of two gmans, or a diqilicafion 
of a single one. The Siamese twins, and the two Zambo girls 

• Isidore Geoffroy Saint-Hilaire, “ Traitu do Teratologic,” Paris, 1832. 
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exhibited in 1874 in Paris wore of this kind. Ik'rhaps wc ought 
to speak of them as examples of suj)plementary limbs, as that of a 
girl of 14 or 15 years of age, exhibited the same year before the 
Antliropological Society by Dr. Ball. 

Monstrosities are not peculiar to Man; they are fn^pient also 
among animals. We shall only speak of those which are si)(‘(',ially 
interesting to us as taking place in the head, as microceidialus and 
hydrocephalus. Under the name of mental alienation we include 
all the various functional disorders of the brain. Thescj may be 
reduced to three?: (1) Mania properly so called, which breaks out 
in individuals hitherto sane, has two forms - -the one of excitement, 
the other of depression — and is geiuiral or partial ; (2) Denumtia, 
which is a general and progressive feebleness of all the faculties, 
and is of two kinds — accidental, or senile; (3) Idiotcy, in wliich 
the faculties have never attained their full develo])ment. In th(^ 
throe forms, the volume of the brain is increastid or diminished 
according to the amount of discasi?, and acconling to tlie greatiu' or 
less amount of blood which it contains. In ordinary mania there 
is rather an increase, and in d(3mentia, sooner or later, a (hanv'asc*. 
The lesion affects the entire organ, its centml portions, its convolu- 
tions, anJ sometimes solely the gray substance covering them, and 
the functional disorder becomes permanent. It is impossible to be 
deceived, .ancl true human superiority consists in knowing liow to 
look the truth in the face. T’he most Ijcautiful of our intellectual 
manihjstaiJlons — those of which we are so justly proud — are the 
product of a material organ, in the same way as bile is the 
prf)duct of the liver, and the circulation is the imoduct of the (con- 
tractions of the heart. A sound and healthy brain ])roduces sound 
judgment and understanding ; a distxised, bloodless, and impaired 
lirain produces the reverse. That which distingnislcjs Man from 
the brute is the (quality and (piantity of the organ — the quality and 
quantity of the product. 

If mania and dementia only concern medicine, idiotcy has aTi 
uiterest for anthropology ; it exhibits the brain sometimes less 
developed, more simple, more or less stunted in growth, and 
^approaching more to that of animals. 

M 2 
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There are many direct causes of idiotcy. Sometimes the volume 
of the brain is normal, but its convolutions are very large, generally 
less flexuous, or decidedly imperfect at some particular point. 
Sometimes it is hypertrophied, and its convolutions, though simple, 
are, as it were, piled upon one another, and tend to produce im- 
pressions on the internal surhice of the cranium. Sometimes it is 
altogether atrcjphied, or only so on one side, in its frontal, parietal, 
or occi])itid lobes, in its central portions, or in a group of convolu- 
tions which wo liave scon replaced by cellular tissue, or trans- 
formed into a serous cyst. In a case shown to us-» by Dr. Mierzo- 
jewski, the parietal and occipital lol)es were so shrimkcii, that the 
cerebellum was com])letely uncovered, as in the kangaroo. These 
apparently contradictory lesions ex})lain "why the weight of the 
brain of lunatics generally has not uniformly e.xhibited the dimi- 
nution which wc might have expected, as compared wdth the, 
brains of men of .sound mind. It is the sann^ with the cubic 
measurements of the cranial capacity. The cranium, at the termi- 
nation of infancy, may ixmiain simdl, but at adult age and later it 
is unable to follow the nitraction of its cont(mts, and to becoine less 
in size. After inspecting 520 crania of insane persons, collected by 
Escpiirol, which form i)art of the mirseum of the Anthropological 
Institute of Paris, and setting ashhi the prohahle cases of liydro- 
c.ephalus, we may sahdy say that their mean cranial cj^pacity is 
b(*low the mean in men of sound mind. If one could obtain those, 
of idiots — that is to say, those who Iiavc heeii insanii fj’o.u birth — 
there cannot he a douht that we should find it the same in tlicia. 
CretiiLS, which are to ho found under various names in almost all 
mountainous parts of tlio globe, may be ])laced in tlie same category 
as idiots. The immediate cause of cretinism is by no means certain. 
But how singular that this widespread malady .should take place under 
the inllucnce of external circumstances acting u})on the brain of tlie. 
infant even during intra-uterine life ! The head is generally large, th’ 
ligiiro that of an aged person, and the nose deeply sunk at the root, 
which has given rise to a theory of wliich Ave shall speak presently. 

* See “ Treatise on Mental Diseases,” by Greisenger. Translated 
French by M. JBaillarger. Paris, 1864. 
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MicrocephaliLS. 

All in wliom tho brain lias not attained a certain degree of 
clevelopmeiit, or the cranial cavity a given capacity at adult age, are 
tormed microcephales, whether such be really idiots or have only a 
geiKual diminution of intellect similar to that of young infants. 
31. llroca divides them into demi-microc(‘phalcs and microcephales 
proper. 

He says all the non-deform(‘d crania of adidt Europeans whose 
capacity is below 1150 cubic centimetres, and the horizontal cir- 
ciunferenco less than 480 millimetres, if a man, and 475 if a 
woman, are demi-microccphales. The length and width arc less 
l)ositive ; moreover, v/e may consider crania to be demi-microcephales 
whoso length is 1G3 millimetres and under, in the man, or ICO and 
under, in the woman, and whose width is 133 in tlu‘, man and l‘i7 
in the woman.* Hut the diminution continues still further, which 
brings us to the consideration of th(^ true microcephales. 

Microcepludus is owing to a general 0 L‘j)artial arn^st or perversion 
of development^ in one part of the brain, which manifests itself at 
various periods of intra-uterine life. It is merely an anatomical 
variety of idiotcy. The organ, in the absence of complication, con- 
liiuuis to«grow, but irregularly and slowly. Its weight, at puberty, 
reaches from 400 to 500 grammes, according to JM. Delasiauve ; it 
has l)e(‘n*kuown to ho 3G0 and evem 240 gramm(\s [Manihall). 
The cinehelluni, Gratiolet states, is larger in proportion to th(; hrain 
proper, and the convolutions are those of a feetus of live months. 
Alropliy is most fre(picntly seen on the anterior lohos, and some- 
times on the posterior. The cranium has a capacity of from 300 
to gAo cubic centimetres, a circumference of from 3*20 to 370 milli- 
metres, and a length of from 100 to 118. 4hvo microcephales, of 
the ages of 10 and 15 years, mentioned hy Vogt, had a mean of 
533 cubic centimMres, and seven adults, a mean of 433. The mean, 
ill six cases of all age.s, from Hroca’s museum and laboratory, 
nieasured by M. Montane, was 440, and that of three of them 

* See Chapters II. and III. for the measurements of normal crania. 
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of from 20 to 30 years of age, measured hy M. Broca him- 
self, 414 * 

The body remains dwarfed or continues to be <leveloped; it 
reaches puberty, and presents all the characteristics of that period 
without the power of procreation ; such was the case in the niicro- 
cephales exhibited twi(;c in Paris under the name of Aztecs, on 
account of their sn])posed origin. The man, who was 32 years of 
age, was 1*35 in^tre. in height, the woman, who was 20, 1*32 metre. 
Their intellectual capacity was scarcely that of a child of three years 
of ag(i ; their language consisted of about fifteen words, which they 
uttcr(Hl in j erks. (Fig. 10.) 

As a result of the defective development of the brain, there is 




FiO. 19.— A, Maximo; 15, liaitola; two microcephales from Central America, the hair 
jjrovvinj'' like a mop(^’a nulroiulle), .as the Cufusos, a variety of mixed breed between 
the Indian and the Negro. , 


smallm^ss of the cranium, especially in the frontal region, as seen 
in the above figures of two Aztecs. The facial region, which 
grows regularly, at least more so than the cranium, appears large. 
The eyeballs, in conseipience of the atrophy of tlie forehead, project 
above, and ari^ slightly hidden undc^r the lower lid ; the nose, at 
least in these, two casi^s, is very projecting. They are very ,prog- 
nathous, their lower jaw is smaller than the upper, so that the 
alveolar arch recedes about 25 millim^jtres.f 


* “ InatmctioDS Craniologiques do la Societd cVAnthropologio,” drawn up 
by M. Broca, p. 117 — a pamphlet of 200 pages, with plates, Paris, 1S70; 
“Snr les Microcephales,” by Carl Vogti, Geneva, 1867 ; “ ^tudo Anatoinique 
du Crdno chez les Microcephales,” by L. Montane, Paris, 1874- 

t See t he discussion oij the microcophales on the occasion of our introducing 
these two Aztecs to the Anthropological Society in “ Bull. Soc. d’Authroi).,’* 
2nd series, vol. ix. 1874, vol. x. 1875. 
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The third s(?iios of patholoj^icjal characters lias reference to 
morbid did’orinities, or those following upon niorliid conditions. 
Tliey affect ('specdally tlie skeleton, bones deformed by dis('ase being 
mistaken for sound bones. These morbid conditions either affect 
all the bones or only those of the e.raniuni ; the former inelude 
ricki'-ts, inhanimations of tin*, bones, syphilis, old sores, and fractures. 
AVe refer the reader to works on pathology for the majority of 
th(‘se, and shall confine ourselves principally to rickets, and to some 
diseas(?s peculiar to the cranium. 

Rirlccts. 

tickets is a disorder of nutritiim, in which the ]U‘ocess of ossifi- 
cation is arrested at tlui period when the ossi'ous tissue, is about to 
become thoroughly organised {Bmai). It is less a disease than ii 
state of suffering, symptomatic of an im])overished condition of the 
system. It exhibits itself from the third month of intra-uterine 
life, u]) to 18 or 25 yc^ars of age, when th(‘ skeleton has done 
growing (L. Triple r)y but it is mor<‘, frc(iu{‘nt about two years of 
age. Tlie soft|‘ned bones bijcome. deformecl and incurved, in con- 
sequence of the weight of the body, of the. contra(*-tion of th(‘. 
muscles, and of .accidental pi-essure. It is at the W(‘.akest ])oint of 
the nati^i'al incurvations that the bending usually takes place. 
A ch.aracter common to all these deformiti(‘s is the following ; 
I»y inakiftg a section of an old rickety long bone, the compact 
<-)ss(ius tissue is tbickor on the diaphysis at the concavity of the 
curve, and thinner at the (!onv(;xity. Another effect of the disease 
is this : the (‘piphys(;s, owing to the stage of ossificjition being 
accelerated, are fouml aiichylosed to the diaphysis l)(;for(i the bone 
has arrived at its full size, so that tlie child ce.ases to grow, and 
remains a dwarf and defornuHl ever afterwards. AVe cannot there- 
fore depend upon any important measurement if made uj)on bones 
aft(3cted with rickets. The foUoAving are certain indications by 
which they may be recognised : 

In the clavicle the two curvatures are increased, especially the 
int(‘rnal, which makes an abrupt bend. 

In the ribs the flatness and thinness are increased. 
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In the humerus the curve takes place ImjIow the middle portion, 
its convexity looking forwards, forwards and outwards, or outwards. 

In the foi'c-arm the hend is in both hones, or in one only, about 
the middle, and is from behind forwards, being accompanied by a 
certain amount of torsion. 

Iji the femur tin'- angle of the neck is diminished, and the natural 
torsion of the bone is incroasc'd, the lower half becoming arched 
forwards or outwards. 

In the leg both bones are aflected. The deformity never occurs 
in the upper part of the tibia, but at its middle and inferior portion. 
The most common is the curvature internally, which M. llroca 
compares to a yataghan ; the bone is flattened from before back- 
wards, its anterior bonh.T is more or less sunk in; its external 
concave bordiw is sharp ; the internal, to which is attached the 
interosseous aponeurosis, is thick. Tlie next form is that of an 
antero-posterior curvature th(i section of which is triangular, and tliti 
anterior border is coTivex from above downwards, and sharper than 
usual ; it has the appearance of a sabre, but in an opposite direction. 
The curvature outwards or backwards is also met with, but less 
frequently, ^^’umbei’s 2 and Fig. 20, copied fr^un the memoir 
in which INI. liroca had to contradict M. Pruner-Bey relative to the 
pretended rickety deformities in the bones of the Eyzies, (‘xhibit the 
two most common forms. ^ t 

Eickets exhibits its eilect on the cranium in a very decided way. 
It causes the process of ossiiication to be suspended, and ‘at a later 
period it accelerates and perverts it. dVo absolutely opj)osite results 
are produced, tlu' one retarding the evolution of the sutures, the 
other hastening it. It is evident that rickets souKitimes exists during 
the period of intra-uterine life. All do not allow this, but it is 
certain that some analogous disorder passes at this period into the 
bones, traces of which remain during the whole of lib^. If tliis 
condition is cured spontaneously by an ac.(;eleration of the process 
of ossification, like true rickets, we should have in it a simple 
explanation of a series of cranial deformities depending on the 
development of the bones, for which the usual theories would not 
account. The effects of rickets when it unexpectedly conics on 
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after birth arc better iinderstootl. (hviiig warning of its approach 
before the fontanolles and the fibro-cartilaginous lamiiue which give 
forni to the bones during the process of ossification are sullicieiitly 
consolidated, rickets- causes them to become soft, lessens their 
resistance, leaving tlu‘. cranium to strugghi against tliii continual 
growth of its contents. Here and there the osseous parietes iH'come 
tliinned and even pirforated ; bulgings are formed from tlie niunient 
that the work has a tendency to begin again, new and in(I('i)en(le.ut 
points of ossification make thc'ir appearance, Avbich later on ])ro(luci', 
the ossa AVorniiana. Al. Ilouvier says, “ when the 1 bregmatic fon- 
tanelle is not closed at two-and-a-half years of age, it is caused by 
rickets.’^ Should the disease unexpectedly make its ap])earance at 



No. 1, Normal triangular tibia : ‘2, Uickety tibia at its lateral tairvatnro ; 3, Uickety 
tibia at its antcro-posterior curvature : I, Internal b(r<ler ; K, Kxtenial border; A, 
Anterior border or crest of tlic tibia ; A' K T, No. 2, shows the way iii which the 
defonnity is liroduccd. 

• 

• 

a later period, when the sutures are more advanced, the ellects are 
different? Suhseipiently a cure takes place hy a kind of porous or 
condensed callus, ossification proceeds with undue {*iiergy, especially 
in th(i serratures, and a condition of things is brought about in one 
or several of the sutures which ought only to exist naturally at or 
beyond 40 years of age — premature synostosis. 

A loss of balance between tlie resistance} of the parietes of the 
cranium and the ineniasing dcvelojiinent of its contents is tlu* prin- 
cipal cause of its pathological d(}formities. It is sufficicuit that one 
of these causes should he at Avork for th(} bones and even for tlu} 
brain to become diseastid. dlie parietes become softened, or at a 
later period prematurely consolidated, Avhereas tlui brain remains 
sound and goes on increasing naturally; defonnity is making its 
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appoarance. If tlic pariotcs arc passing through thcav regular phases 
of development while hydrocephalus or hypertropliy of the brain is 
going on, the same result may he produced. The causes of the 
idienomena are simple while their results are complex. 


Ilydrocephalm. 

Ifydrocephalus is dropsy, or an iiKU-eased secretion of fluid, in the 
cranial (iavity, whether this fluid has its source in tin? ventricles or 
h(d.W('en tlie memhranes. 

It is acute or clironie, the chronic form being either very serious 
in amount, moderate, or slight-. If the acute form exists to any 
considerable extent it is sjuaalily fatal. A c(?rtain (cardinal, how- 
ev(?r, lived to he twenty-three (]) y(‘ars of age ; his head resembled a 
larg(3 hall, and from the base, of tin? forehead to the ocedput 
m(‘asured 87 centimetr(3S in (dreumfoTeinn*. In its moderate and 
chronic form it is interesting to the, anthropologist in two ways: 
eitlnn* the hydrocciphalus comes on shortly after birth, Avhen the 
sutures offer no obstacle? to the. distention of tin*, head, and the 
skull on recovery is easily distinguished by its geuepilly s]dierical 
sha])e ; or it makes its appearance, at a lat(?r jieriod, when the 
membranous spact'.s between the, sutures are more or less ossified or 
S(?iTated, and then the arched projections an*, more limited in, extent, 
and only appear at certain points. We may also mention, but 
with sonn? reserve, a condition of partial hydroiu'phalus, in which, 
owing to adhesions b(3tween the membranes, the iluid accumulates 
at particular spots in tlie form of cysts, or the bones give way, or 
}x*como altered, as in the preceding case, at souk* ‘-special point. 

The principal causes of liydrocepbalus are the bad constitution 
of the parents, or hereditary predisposition. Franck mentions the 
fact of seven infants following, and Goalis of six, being attacked 
with this disease. Its symptoms are easily recognised : the sutures 
are wide and very slow in closing ; the bones become thinned, 
ossification is arrested, and a species of local rickets, confined to the 
cranium, comes on as a complication. 

General hydrocephalus, which comes on after birth, and is sub- 
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scquently amenablci to treatment, is recognised at once by the 
clobular form of tbi^ cranium. That of the second or third kind 
is more difficult to diagnose, owing to the existence in botli of the 
following characters : The frontal protuberance', s arei projecting, 
or rather the whole forelu'jid is so ; the temporal slu'lls presi'ait at 
their centre a rounded arching, or the, superior border is detached 
from the parietal. The su}U'a-occii>ita.l region forms an ovoid pro- 
jection, which communicates with tlu' parietal surface's by an abrupt 
inclined plane, in the thick portion of which we s('i*, a mimbi'r of 
ossa Wormiana. The retro-mastoid sutures are com]>licat('d ; the 
sagittal and coronal, as well as th(5 union of th(‘, greater wings of the 
sphenoid with the parietal, are thickened, or raised, or interrupted 
liy ossa AYormiana. frequently a transv(*rso channel, from one 
surfac(i of tlui greater wing of the sphenoid to the other, and which 
is not readily found, passes across the bregma, and seems to divide 
the cranium into two parts, each of which is incrc'asc'd in siz(3 ; Ukj 
orbital vault is pressed downw'ards. Al. iJroca numtioiis as 
important signs — when they exist — a j)riniary circumscribed arch- 
ing at the anterior bordm* of the temporal shell, encroaching upon 
the adjacent »portion of the pterion, and another arching at a point 
Avhich he calls the dacrion, tliat is to say^at the, internal surface 
of the orbit at the union of the frontal, the ascending process of 
the ma^Lil-Wy and the os unguis. 

Iiypertroj)1iy. 

Hypertrophy as well as atrophy of the brain are disorders of 
development of the substance of that organ, which generally 
produce their effects upon the parietes of the brain-case. It assumes 
the form of an acute or chronic disease, or of a sub-physiological 
condition, and is frequently induced by excessive; woik which 
parents exact from their children before they are fully developed. 
That which conies on during life or at its close does not concern us 
here ; that which appears during intra-uterine lib.;, or soon after 
birth, has a most important inffuence on the evolution of the 
cranium. M. Baillarger lias seen a case of hypertrophy in which 
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the body weighiiij^ 23 kilogrammes, the T)rain weighed 1160 
grammes; and another in which at four years of age this organ, 
weighed 1305 grammes. Hypertrophy is general, or partial; it 
afleets the whole enecphalon, the brain, a single hemisphere, a 
single lolje, the corpus callosum, or a group of convolutions. The 
causes Avdiich produce it are such as produce hydroc-eidialus or 
rickets, and the elFects of the tlm'c <liseases are similar. The 
inflammation which more particularly causes hypertrophy or hydro- 
cephalus sometimes passes to the parictes of the cranium through 
the membranes, producing porous or condensed callus, and an 
arrest in tin? ossilication of the sutures or their premature oblitera- 
tion, although the, natural elfect of each of these maladies is 
distention of the cranium. 


Pmmtnre Sf/ifostoses. 

Deformities of the most varied descrijdion rc'sult from all the 
above-mentioned causers, and from the unecpial method in which 
they exercise their influoiKJo upon the sutures. The arresf. of the. 
ossification of the sutures is, however, less serious than their pre- 
mature obliteration. The. temporary sutures of intra-uterine lih?, as 
the interparietal and metopic, persist for an indelinit(^ p3ri6Vl with- 
out resulting in any appreciable deformity ; and moreover this per- 
sistence is regarded hy some ])(‘rsons as the probable indication of 
some disorder in the new-born infant. 8tahl has seiui tlie. breg- 
matic fontanclle open in a man of 50 years of jige, but he does not 
say whether he j)iTS(‘nU‘d any other j)eculiarity. The result of an 
arrest of the ordinary ossification at tlie edges of the sutun^s is that 
there is an increase of th(5 volume of the cranium, which is not 
sensibly ileformed. Tlu*. eflects of jnematurc synostoses are more 
serious, but they vary according to the period at which tliey are 
produced. Of a grave character when the synostosis takes place in 
early infancy, their gravity diminishes subsc(iucntly, and gradually 
disappears when the brain has arrived at or near its full term of 
development. 
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M. VircliOAV* has attempted to formulate a general law : “ At 
the end of the synostosis of a suture,” he says, “ the development 
of tlie cranium stops short in a direction perpendicular to that of 
tlie closed suture” — that is to say, the sagittal suture being closed, 
the cranium remains narrower and developcs in length. Ilis 
second proposition is that of all the parts of the (!raniuin, the 
base, and notably the basilar vertebrai, attain the largest amount of 
development.” 

Two other statements of the same author ought to be recorded. 
Cretinism, according to him, is duo to the synostosis of the tri- 
basilar bone — that is to say, of the spheno-basilar suture and the 
suture of the body of the anterior splunioid and the ])ost('rior 
sjihenoid. This is why cretins have the occipital shortened, and 
the hise of the nose sunk in. lyfeither the one nor the. othen* is 
[)roved to demonstration. Cruveilhier has reduted by anticipation 
the (‘,xplanation given as to microcephalus ; the facts e-ollected by 
Vogt do not establish it, and the specimens in the Ja])oratory 
of 3r. ]>ro(^a contrail i(d it. 

J.ct us give some examples of our own. 

Should the spheiio-frontal suture be synostosed, the forehead 
not having the power to become further enlarged, Avill nmiain 
contracted while- the rest of the craniunC continiujs to increase. 
Should, the sagittal .and coronal sutures be ossihed, tliii lambdoidal 
and inferJor lateral remaining free, the vault at the cranium will 
become# lifted u]) cii mast>c (acrocejdialus), and the increased 
development Avill be at the expense of the occipital portion. Wo 
are acrpiainted with two examples of this kind. In another 
cranium we witness the contrary : tlie sagittal and the lambdoidal 
are synostosed, and it is the frontal which is driven forwards, the 
vahlt of the cranium being at the same time raised. Another 
cranium exhibits better still avhat is taking place ; all thi^ lateral, 
]>oaterior, and anterior sutures are welded together, wiili the 
exception of the anterior two-thirds of the sagittal, a]id the internal 
twi)-thirds of the coronal on the left side. What is the result? 

* Virchow, “Gcsammelte Abhandlungen,” Frankfort, 1856 ; and “Untcr- 
suchunjen iiber die Entwickching der Schoedelgrundcs,” Beilin, 1857. 
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The anterior and internal half of the left parietal is lifted up above 
the level of the ncnghboiiring surfaces. It is unnecessary to pro- 
ceed farther. What we always notice is an internal pressure at 
one point, exerting its inllucnce at the part in the immediate 
vicinity whore it meets with tlie least resistance, and producing at 
the iirst point an arrest of development, and at others one or more 
compensatory archings (vom,v{res de cxmpenmtion). What fre- 
quently surprises us is to notice a similar synostosis in two different 
skulls, and one only to be deformed. This depends on the age at 



Fio. 21.— Scaphocephalic cranium of a Ncgi-ess from Senegal. 


which th(i lesion is ])roduced. Dr. Tliulie lias preseaitfjd to the 
SocicH-e d’Anthropologio a cranium whicli possesses coiisid(?rable 
interest in this respect. An accidental bony callus was presemt on 
one of the parietals, and had synostosed the sagittal and coronal 
suture on one side only, notwithstanding which the cranium Avas 
perfectly uniform ; this, as Avell as other indications, shoAved that 
the Avoiding had taken place at 15 or 20 years of age. We 
must also remember that avc are only looking at the external 
surface of the cranium, and that in certain unaccountable 
deformities there may exist on the internal surface incomplete 
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synostose which escape observation. We will conclude by giving 
a classical example of synostosis. 

Scaphocephalus signifies a deformity peculiar to the cranium, 
and is charact(‘riscd by its contraction transversely, its antero- 
posterior elongation, and its increase in height. The skuU turned 
upside down has the form of a boat, from which its name is 
.iorived; the forehead is straiglit, bulging, and narrow; the 
occipital is glol)ular and conical, and projects backwards from the 
lambdoidal suture. An horizontal crest reaches from one to tlui 
other on the anhuior half, the sides slielving like the roof of a 
house, wliich the obliteration of the parietal protuberances renders 
still more prominent. In two spedmens j)resented to the Societe 
d’Anthropologh^, the Icngtli was to the wi<lth as 56 : 100 in one, 
and as 60 : 100 in tlic other. These arc the faintest cephalic 
indices hitherto observed on the human cranium. 

Four opinions arc put forward in oxjdaiiation of this pheno- 
menon:* (1) According to M. Virchow, it is due to synostosis, 
during infancy, of the sagittal suture, th(‘ other sutures remaining 
open. (2) According to i\TM. Minchin and Von Ilaer, it proceeds 
from there heijig hut one i)oint of ossification for both pariotals — 
an hypothesis which has but few supporters. (3) According to 
Al. Morselli, there arc two distinct parietals, but their two points 
of ossification are so near together that their fusion ([uickly 
takes place. (4) M. Calori thinks that it is the result of an 
original iflongation and narrowness of the cranium. The four may 
he reduced to two, namely, the fusion of the two parietals and 
peculiar formation from the first. Mr. llarnard Davis is opposed 
to the former from the fact that in his collection, out of 27 crania 
with the sagittal suture closed, there are only four scaphocephali. 
In the laboratory of M. Jlroca there arc many exam])les of ])re- 
mature obliteration of the sagittal suture, without scaphocephalus. 
In a Tartar skull belonging to Mr. Huxley, which is one of tlu^ 
largest known, the sagittal suture is closed, and the otlujrs are 
open. Dut there is an easy reply to objections : the synostosis of 

* See “Revne d’Anthropologie,” vol. iii., p. 709; “ Bull. Soc. d'Anthrop.,*^ 
meoUng of May 7, 1874; ,aud “ Instructions Crauiologiques.” 
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the sagittal only produces an arrest of development of the vault in 
a transverse direction and compensatory increase in length, that is 
to say scapliocephalus, before the age of from 8 to 12 years (Broca). 
At two years of age its effects are almost inevitable. A case is 
mentioned in which the deformity existed oven at birth. JS^o case 
of scapliocephalus has been ])ublish(?d up to the present time in 
which obliteration of the sagittal had not tak(;n place. 


Path ol oijkal Deform it ice. 

Various terms, (diielly of foreign origin, have been employed to 
designat(i the principal cranial forms prodiujed by the causes just 
mentioned. Similar names are given to (•(utain physiological 
forms which are met witli as characteristic of certain races. Here, 
from the ])hysiological to the morbid condition, as with respect to 
so many disord(*rs and oth(‘r affections of the brain, the transition 
is scarcely pcu’ceptible. In how many skulls, looked upon as 
sound, is tln're not ])rcsent this globular sui)ra-iniac projection of 
tlui occipital, wliich is sonudimes a characteristic of race, and at 
others an evidence of hydroce])halus or of prematoe sypostosis ] 
One of the Esquimaxix skulls in the mus(*uni, regular otherwise, at 
least in appearance, deserves the epithet of sca])hocephaliis. Tlu^ 
term has been similarly applied to the normal skulls of , Australians, 
Polynesians, and African negroes. The following are some of the 
terms just referred to, with their signification : 

Acrocephalic, oxycephalic, hypsocophalic, pyrgoccphalic, elevated skull. 

rialy cephalic, tapiuocephalic, with the vault of the skull flattened, 
elliptical. 

Enry cephalic, large skull. 

Stciioccphalic, narrow skull. 

Trochocephalic, very round skull. 

Trigonocephalic, skull triangular at the top anteriorly, supposed to be 
owing to the medio-frontal synostosis. 

Mcgaloccphalic, skull of very large capacity. 

Kephalon, large skull, great {Virciwni). 

Septocephalic, niicroccphalic, small skull, 
acrocephalic, elongated skull. 
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Plagiocephalic, an obliquoly-oval deformity (Virchow), large skull with 
forehead flattened (Linnu-'un, Busk). 

Cylindrocephalic, elongated cylindrical skull. 

Klinocephalic, skull with vault in form of a saddle. 

Cyinbocephalic, kuiribeccphalic, an exaggeration of the preceding, or skull 
en hcsace. 

Scaphocephalic, sphcnocephalic, boat-shaped skull. 

Pachycephalic, skull with thick hypertrophied parictos. 

^fany of tlicsc are frequently associated together. Van der n(r.ven, 
for example, says that the sknlls from tlui Caroline Archipelago, 
certain of the Tlehrides, and Vew (Caledonia, are hypsisteiiocephalic ; 
Barlow, that a certain defoniKnl sknll found in Silesia is oxyklino- 
cephalic. As we proceed we shall find other names, equally 
derived from the (J-recfk, which are more generally in use. 

There are not only pathological deformities ; there are others 
with which the anthropologist ought to he ac<piainted, 'whi(*h he 
frequently meets with in certain skulls in the courst^ of his cranio- 
iiietrical studies, and which he is obligcul to put aside. 

Podlmm^us, Plalyhasic, and Play iocephalic Deformities. 

• 

The first, or posthumous, is easily rocognfied. It is produced in 
more or less moist argillaceous soils hy the pressure of the earth 
which !ia5> been exerted upon the softened skull at intcirvals for 
ages. The skull is said to have the consistence of soft wax, being 
variously shaped according to the nature of the soil in which it 
is enveloped,* One wall might be more or less depressed or 
sheered round, while the opposite wall might bo exactly the 
reverse. Or the pressure miglit be local. Sometimes an entire 
boi\e might be irregularly furrowed. Its principal characteristic is 
the absence of regularity and symmetry. 

The second has been called plastic by Mr. ]1. Davis, a term more 
conformable with the preceding, and platybasic by M. Broca. It 
makes its appearance unexpectedly at all periods of life, but princi- 

* “Fouilles d’un Cimetiore Bourguignon du Cinquiemo Siocle/^ by Paul 
^opinard, in “ Bull. Soc. d’^mulation de TAin.” Burgundy, 1874. 

N 
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pally (luring infancy and old age, owing to a defective consistence 
of the hones at the circumference of the occipital foramen. The 
weight of the head is the immediate cause of it; the articular 
condyles, the circumference of the occipital foramen, and the 
adjoining portion of the basilar apophysis become bent, and 
penetrate into the c.ranial cavity about one centimetre or less, 
M. l>roca considers that it is shown to exist in white races when 
the negative angle of Daubenton is more than eight degrees. 

The third takes place during infancy, but accidentally, either 
owing to the infant being constantly carried on the same arm, 
or l^y the pressure which the weight of the head exerts upon the 
entire occipital or upon one side of it when the infant is lying on 
its ba(;k. In the one case a median Rattening, in i-ho other a 
Literal depression of the whole of the nucha, is produced; the skull 
(iontinning to dov(3lopo, a compensatory arching {vo^issure de com- 
peih^atiou) is formed on the opposite side, and the maximum 
antero-postorior hmgth of the skull becomes oblique or diagonal. 
This is term (id the oblicpiely oval or plagiocephalic deformity. 
< )ther results also follow. Tims the synostosis of one-half of the 
sagittal and lambdoidal suture, certain chronic forms of torticollis, 
]i(ikets, partial hydrocephalus, <kc. 


Artificial Defoimatims, 

Tlu’so are also due to pressure exerted during life. Stmetimes 
they are produced involuntarily by badly - constructed head- 
dresses, sometimes voluntarily in order to conform to accustomed 
usage or to submit to certain rites. Man is an intelligent animal, 
but also a very whimsical one. The structure of his brain incites 
him to the noblest deeds as well as to the most ridiculous practices, 
such as cutting off the little finger, scorching the solos of the fe(3t, 
extracting the front teeth, or deforming the head, because others 
have done so before him. 

Artificial deformations of this kind are simply customs, and con- 
sequently might have been treated of in our second part when con- 
sidering . ethnic character.s; but it is difficult to separate them 
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from deformities produced by other causes, and we ought to bo 
ac(piainted with them before commencing to practise craniometry 
on normal skulls. 

Tli(^y arc met with in both hemispheres. TIi];)pocratcs and 
TIorodotus were the first to describe them among the ]\[acrocephales, 
a people to the east of the Palus-Mceotis, to wliich custom they 
owe their name. Aristotle, Strabo, and Pliny also make mention 
of them. Within the last few years there have been discovered 
in the Caucasus, in the Crimea, in Hungary, in Sih*sia, in Pelgium, 
and in various parts of France, anefimt and contemporaneous 
deformed skulls, agreeing in type with those which have been 
mentioiKid. We conclude, therefore, in comparing these data with 
those with which history furnishes us, that the Aryan nations 
Avith one of their tribes having this custom have passed over the 
V^oLskes-Tectosages of the Caucasus under thti name of Cimmerii, 
fhreugh Europe into France, Avh(*r(‘ tlie processes of disfigurement 
have become modified in the Avay Ave have mentioned. Other 
skulls, however, have been Jiiet Avith in Europe, as the Helvcto- 
Ihirgundian skull of Voitour in th(^ Jura., in tin; form of a sugar- 
loaf,* ayd ])er]!iaps that of Bel-Air, near Lausanne, in SAvitzerland, 
the nature of Avhose deformity is differeuj;, Avhich l(‘ads us to 
believe that all the J^hiropcaii peoples disfiguring their luiads have 
not haef tie same origin. Deformations of tlu*, skull liave been 
discovered in Polynesia, especially in Tahiti, in Malacca, and in 
differemt parts of Asia as far as Syria. 

But th(j classic country in Avhich these deformations arc found is 
America. From a period prior to the Christian era, wo see a nation, 
the Ndifuas, leaving Florida, according to Brasseur de .Bourbourg, 
to sjettlc in Mexico, and quitting it in tin*, year 174 to disperse, 
souKi to the north, along the Mississippi, others to the soulli, across 
the Isthmus of Panama, and there disseminating the custom of 
llatteniiig the head from behind forwards. Other deformations of a 
different type are met Avith in the same country, Avhich it seems 
reasonable to refer to another primitive pcojdc. From tlic.se devia- 
tions from one and the same custom, wo may infi^r tliat its origin, 
dates hack to a very remote period. They practised it during 

N 2 
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infancy on both sexes, and sometimes on the male only, by very 
different motliods. Sometimes tiie infant was fastened on a plank, 
or a sort of cradle with leatlier straps ; or they applied pieces of clay, 
pressing them down with small boards on the forehead, the vertex, 
and tlie occiput, according to the particular object they had in view. 
Sometimes the head was kneadeil Avith the hands or tlie kneels, or, 
the infant being laid on the back, the elbow was pressed on the 
forehead. Circular bands Avere sometiimjs employed to support the 
sides of the luiad. Sometimes they had recourse to some other 
method, Avhich tliey carried out in anotlun* Avay. Each people, 
each trilje, eacli family had its various methods by Avhich tliey 
might be recognised. In Vancouver’s Island and the neighbour- 
ing islands, thieo very dilfinont types have ])Con noticed side 
by side. 

The infant sometimes dies during the process, and Aidien it sur- 
vives, it doc?s so to tlie detriment of the- intellectual faculties. The 
intellect, lioAvever, does not seem generally to be so much alfected 
as Ave might have supposcMl. Even the cranial capacity is not 
diminisheil, liecause the brain, if it does not accommodate itself 
Avhen pressure is forcibly exerted on it, is capabhi of vesistivg sIoav, 
partial, and progressive pressure. It has boon asked Avhethcr in 
the course of time these deformations become hereditary. The (pies- 
tion has generally been answered in the negative-, notwithstanding 
Avhich Ave AV()uhl not assert that certain brachycephales did not 
originate in this Avay. 

]\r. Cosse has described sixteen species of artificial deformation, 
ten of Avhich Avore in American skulls, Avhich he afterwards reduces 
to live. ^I. Liinicr admits seven species.* 

We shall reduce the most interesting and the most commop of 
them to two, the one dresse, the other couch', comprising each of 
the species and the varieties. Moreover, there are but few of these 
which can be taken apart from the rest ; all of them seem to have 

* Gosse, “ Essai siir lea Deformations Artificielles du CrUno,” Paris, 1855 ; 
and “Presentation d’nn Crane Deforme do Nahua,” in “ Bull. Soc. d* Antbrop.,” 
vol. ii., 1871 ; Lnnier, Article “ Deformations Artificielles du Crdne,” in 
“ Nouv. Diet, de Med. et Cbirurg. Pratiques,” 1869. 
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gradations of form of the most opposite character, and it Avonld ho 
diflimdt to determine Aviiat name to give to tliein. 

It is, however, from their being so characteristic, and of forms 
witli wliich we liave h(*come so familiar, that they enahhi ns to 
recognise the j)eopl(i to wldcli tlie skull belongs. 

In the first kind, more or less forcilde pressure and counter- 
pressure, varying also in height and in (‘xteiit, liave been exerted 
at the two extremities of tlie skull, thus sh(jrtening tin*, antero- 
])()sterior and lengthening the vertical and frequently the transverse 
diameter. 

In the second kind, the length is, on the contrary, increased. 
Whether the deformations ho symmetrical or asymmetrical is imma- 
terial; sometimes we should expc^ct the latter, hut most frequently this 
would be involuntary and the result of a badly-conducted operation. 

Wlien in the first kind, the dressr.y the most continuous })ressurc 
was exerted on a great extent of the occipital, while at tlie forehead 
then', was oidy slight counter-pressure, the result was sinqde occdpital 
deformation, or a vertical occiput. This i,s observed on the, coasts of 
Peru, among some Piielchas, in one of tin*, tribes of the Vancouver 
Archipelago, in Malacca, and even in Prance. If the sides of the 
skull Avere at the saim^ time coinpn’sscal or su])ported, Ave should 
get tlu; (j^uadrangular (hiforniation met Avithln 8outh America, and 
among. the PaAvs mentioiuMl by Morton. The ])ressur(‘. on the 
occipital being increased, and that of the forehead being continued, 
Ave should arrive at the raised cuneiform deformation {tic/on nation 
('unei/orme rclevne) of Gosse, Avhich is characteristic of the JShihuas, 
their descendants the Natchez, certain of the Chinooks, and, in 
another part of the Avorld, the Tahitians. The most celebrat(;d 
variety is the dfformation trilohce, in the foim of a trefoil, of the 
IslJind of Sacrilicios, in the Gulf of Mexico, Avhich is produced by 
a suppleuientaiy band beginning at the occiput, i)assing up over 
the median line, and bifurcating in tlie middle of the sagittal suture 
to reach the temporal fossas. Things remaining thus, if the frontal 
pressure is made higlier the middle lobe disappears, and Ave have 
the cordiforni deformity and not the bilobed, because it would 
become amalgamated Avith another of which Ave shall speak presently. 



182 ARTIFICIAL DEFORMATIONS. [CiTAr. 

In th(^ liihoratovy of M. Droca there arc sixteen ho[iiitiful speeimciis 
of this from Ancona, Peru, &c. 

In the second kind, or couches the frontal pressure was greater, 
it heing ('-xerted over the whole surface of tlie hone, Avliile- the 
occipital count(;r-pressure was exerted lower, Avas very slight, or none 
at all (the point dUippnl then passed through the vertebral column) : 
the skull thm’td'ore became elongaied behind without obstruction. 
In the generality of cases, however, a supplementary pressure Avas 
made on the vertex. Hence we find on the upjKu* surface of these 
skulls, from Ixifore backwards; (1) a frontal depression or llatteiiing ; 

(2) a br(\gmatic projection ; (3) a post-bregmatic depression; (4) a swel- 
ling formed by the Avliole Jiiass of the recoding .skull. The llatti'iiing 
of th(j fon^bead - -AvhicJx is .sometimes immoderately reciuliiig, as in 
Pig. 19, n‘.pr('senting the Azb'cs — took th(‘. nauu*, among certain 
peoples, of deformation of courage* (dr/onnotlondac.onntff/t). In the 
kind termcid r//*c.w, th(‘, forehead Avas more frequently Avidened and 
more (devjvttjd ; in this, it is usually narroAver, loiigcu*, and loAvor. 
One of the c.onsoquenccs of this is that the roof of tlu', or])its is 
do[)rossed, and that the eyijhalls are raiscul by heing made to project. 
There are three species of this deformation or distortion : (1) The 
cuneiform deformation^ (diiformatiou ennriforme ciyarhra) of (losse, 
which is very marked in the Caribs of the Antilh'S, tlu^, northern 
Guaranis, and some Korth American tribes near Xfintouver’s 
Island. The Jiiajority of Chinooks and otlun* llat-heads (trtes plates) 
from the Columbia river, describcul by Alorton, are in ttie same 
cati'gory. (2) The elongated symmetrical deformation {deformation 
sj/mefrlque (dloivjee) of Alorton, in use among the ancient Aym.aras. 

(3) I'h(5 macrocephalic. deformation {defarmat ion 'niaeroeepludAi) of 
Europe'-, Avliich in Kramax has given origin to the annular {annnlaire) 
variety of Koville,* and the Ixilobed {hdohee) of Lunier — observed 
in th(*. departments of the LoAver Seine and ilu; tAVo Sevres — and 
to the simple frontal or 'I'oulousian {Touloiisaiud) variety, so named 
from the country in AAdiich it has been specially noticed. (Fig. 22.) 
In the annular, tlui band extends from a point behind the bregma. 


* See also “ La Deformatiou alloogec ct cylindriqiic ” of Foville, of Avliich 
the auimlar is a variety, iu “ Anat. Syst. Nerveux ” of Foville. Paris, 1814* 
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vertically below the cliiii, by crossing a circnlar furrow which 
divides the head into two portions ; these being less decided in the 
annular tlian in the bilobod variety. In the I'oulousian^ the line 
starts from the occiput, reaches the forehead oblicpiely, and there 
exerts its principal pressure.* The niacrocephalic unites tlie two 
systems, so that the frontal depression of the Toulousiaii and th(i 
post-bregmatic depression of tlic annular exist there, the two being 
separated by a bregmatic projection. 

We must say it is often diflicult to distinguish certain macro- 
cephalic skulls of the Crimea from certain elongated crania from 



• 

the country of the ancient Aymaras. Among tlie deformations not 
included with the two preceding kinds, and which Cosse describcjs, 
We may mention the nasal deformation nasdlc) or llatten 

ing of the bones of the nose, practised by the Botocudos of America, 
and the naso-parietal {(UfarmatUm luiso-^KiriHale) or Mongolian, 
peculiar to the ancient Huns and to certain Kirghis. 

We have said that the types of ethnic deformations of the skull 
present gradations, whereby they are at times insensibly trans- 
formed into other types, although their general character remains. 

* “ Sur la Deformation Toulousaino du Crane,*’ by M. Broca, in “ Bull. 
Boc. d’Anthrop.,” 1871, 
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The skulls whicli arc', met with in Upper Peru and Bolivia, and are 
geiierally attributed to the Ayiiiaras, are proofs of this. Tluui 
varieties may be rediuied to three. Jn the first, almost the entire 
skull is thrown backwards, and has tin*, appearance of being recum- 
bent {coiicJui) horizontally. Tlie most striking example of this 
wliich has been under our notice, and which bidonged to AI. Broca’s 
laboratory, proj'ects 89 millimetres backwards behind llui opisthion, 
while in 20 Europeans’, taken at random, the same projection is 
08 millimetres ; but the skull in this species is not always so c(mch(\ 
and Ave have noticed in others that the sub-occipital region is better 
supported. In the second species, the most common and most classic 
among the Aymaras, the sub-occipital countiu’-pressure is a little 
higher, and is more i)ercc]»til)le, and tlui morci compact lateral bands, 
Avliich are readily recognised by their impression, ])revcnt the skull 
from spreading at the sides. Thus the extremity of the skull which 
corresponds to the obelion, orto th('. interval Avhicb separates it from 
the lambda, is conical, and constrided at the base by a circular 
furroAv Avliich starts from the oc(d])ut and bifurcates on each side, 
one portion tending toAvards the region of the frontal protuberances 
and the other to the vertex. The varieties of this sp,ecies differ in 
the degree of obliquity, above and behind, of the great posterior 
axis of the skull and o*i the cone in question. In the most oblique 
form the recumbent deformation {(UcoimMe) has become raised. In 
the example Avhich avc have seen lately, tlui projection behind tlui 
opisthion is not more than 58 millimetres, that is to say,* it is as 
much diminished as in the preceding case it Avas increased. In 
order to account for the diffm-ence in these two cases, avc must com- 
pare together the folloAving measurements, auz.: their post-opisthiac 
projection, their maximum vertical projection, and their maximum 
antero-posterior diameter. The lirst, Avliich shoAvs the elongation, 
and the second, the straight character of the skull, are e.xpressed in 
hundredths of the antero-posterior diameter. In the first example, 
the index of the projection backAAmrds is 44‘f> and that of the 
height 77 ‘6; and in the second, the one is 34*3 and the other 
92 '9. This proves that the deformation gains in horizontal projection 
in the former case Avhat it loses in vertical in the latter. In the 
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third species, Avliicli varies as to inclination, all the hands which 
compressed the sides have disappeanul, or at least an^ s(Mir(;cly per- 
ceptible. The latfH’al furrows are wanting, traces of the frontal 
pressure aloiKJ remain; the skull is swollen above and behind the 
auditory foramina, and tlui whole deformation has the appearance of 
an egg with its larger extremity posteriorly. 'I'his most resembles 
the macroce])halic deformity of the Caucasian skulls. Notwith- 
standing these varieties, Ave discov(.‘r in th(‘, thre(^ species that a 
similar method of proceeding has been employed, and for a similar 
object, which is charact(‘risti(i of thci Aymara rac(‘, and Avhich 
distinguishes it at once from the race'^ of Ancona and also from 
that of Peru, in which the head is plainly raise-d up by a Rattening 
from behind forwards. Fi-om this fact alone we. should conclude 
that the peoples of Ancona belonged to the coiKpiering race, Avhich 
in Florida bore the name of Kahnas, and of which the Toltecs of 
Mexico, the Natchez of the i\liiisissii>pi, and the Totonacks of 
Sacrifleios arc other representatives. 

CitncJiislon. 

% 

Our tirst part being completed thus far, in Avhich we have con- 
sidercal Mail zoologically in his nimnlda, and^liaving taken special 
notice of, his varieties, it ivniains for us to give an ansAver to tlu^ 
question propounded at the close of our preliminary remarks : 
AVhat pUce does Man occupy in tin*, class of mammalia 1 Is he to 
ho classilied in an order or ilia family? AVc cannot too freciuently 
reiterate that ]Maii, oAving to his intellectual pOAATis, occupies th(‘ 
lirst ]dace in creation, and is its culminating point as a marvel of 
organisation ; he therefore exercises upon the planet of Avhich he is 
an inhabitant a rightful dominion over all living beings. Put av(‘ 
must also remember that there does not seem any radical dilfercmci; 
between him and those most nearly related to him — the anthropoid 
apes. Anatomically, they possess the same organs, constructed and 
arranged in the same way, there being only secondary shades ol 
difference between tliem. The feet, the hands, the vertebral 
column, the thorax, the pelvis, the organs of sense — all have the 
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same confij^uration. The ])rain also in its structure and its 
coiwolutions is identical. Physiologically, the various functions 
are exercised in a similar iiuiiiner ; even their diseases are alike. All 
the important diilerences between them reside in the volume of the 
brain, which is three times more developed in Man, and in his 
faculties, the due adjustimiiit and co-ordination of which give him 
tli(i judgment, tin'- reason, and the understanding, which are the 
noblest if not the brightest gems in his crown. An Emeritus 
professor relates that one day linding himself alone on Mont Plane, 
at the halting-place of the Grands Mulcts, he cast his eye over the 
de])th of th(i abyss wliiclf separated him from Chamonnix, and 
which tlu' Glacier des Hossons rendered impassable. Some intelli- 
gent guides, however, had discovered a imnd^er of invisible paths, 
which connected these two ])oints, and so assured their communica- 
tion. 8iich, said he, is the nature of the abyss which separates 
Man from animals. 

Tlie comparison is ingenious, but scarcely correct. The characters 
which Man and animals possess in common are manifest to all, 
and no om* would have had any doubt on the subject if their serenity 
had not lu'cn disturbed by biblical legends or by philpsophical specu- 
lations. The modes of transition, the anomalies which produce in 
one that which is normal, in others a strict identity in the majority 
of the organs, only slightly diftering as to form, all indicate that 
unity of arrangement of which GeoffVoy Saint-Hilaire speaks. What 
should say if, instead of their being reduced to the hi!man and 
simian forms which time had bequeathed to us, we had to arrange 
those which were intermediate, and which had escaped us ? 

Whatever his past may have been, hi an now appears before us 
as forming a circumscribed zoological group, to which it is proper 
to give a name in our classification. What is it to be ^ 

In the precetling pages, we have been led to recognise the exist- 
ence of particular types in each zoological division or subdivision. 
First, wo found a general type proper to all mammalia, that is to 
say, an ensemble of character common to men and animals, which, 
whilst distinguishing them collectively, unites them with birds and 
reptiles, as if all had been formed in one and the same mould, and 



Chap, v.] 


CONCLUSION. 


187 


diversity liad supervened subsequently. Then, laying aside that 
which is forcugn to our purpose, a gciiieral type coininon to all the 
monk oy tribe, and to which ]M an assimilates infinitely more than to 
tliat of the carnivori or ruminants. Lastly, in this simian group we 
found a succession of dissimilar types : first, tluit of hannrs, l)ut 
slightly homogeneous, ill-defined, and slunving a ])refennice on the 
one side to certain cheiroptera and insectivora, and on the other to 
some species of cebians, or monlveys of th(‘. new continent ; a siMioiul 
tyjie, better deliiuid and brought to greater p(‘rf(‘ction ; then a third 
type, that of pitlHicians, or nionk(;ys of the old continent, divorcing 
itself from the s(‘cond, and in which the particular traces of 
resemblance to i\lau are moni appannit. 

Tip to this ])oint, the- three simian types follow eiieh other in n 
regular gradation of succession. But after tln‘ third then* is a 
hound ; the pitliee.ians liave less resemblance to the antliropoid 
ap('s than to the ('(bians. Tlie general type of the ant]ii*oi)oids is 
indeed altogether dilb'U'nt and very marked, hut it benrs the closest 
resemldance to that of ^lan. The conclusions we formed at each 
step were, that many a (baincteristic so similar in monk(‘ys of th(^ 
three infyrior groups, and in cpiadrupeds, is difierent in the anthro- 
poid ; and the physiognomy assum(‘s a resemlfianee to that which it 
l)rosents in Man. In a word, the typi* of character chang(*s as we, 
pass froifi the ])ithecians to the anthropoids : their dc'grcHj or their 
quantity alone varying as wa; ])ass from lh(‘. anthro])oicls to IMaii. 
TIk; real difrereiUH's hetwe(‘ii these last may 1)0 rednccul to two, 
■which are not of e(pial value : (1) Man always stands erect. The 
anthropoid ai)e smnetimesliolds himself erect and sometinu‘s go(‘s on 
all-fours; and in tlie latter case he makes use of Lis anterior 
extremities as ham Is— as w(‘ should do in that attitude — and not as 
feet. The variations in tlna’r respe(;tive skeletons, muscles, visema, 
as well as their direction of vision, depend on it. {'2) The hraiii 
of Man is tlnce times as large ; hence the dcvelopni(*nt of Jiis 
intellectual faculties, of his faculty of laiignago, and of Iiis facial 
angle. 

Apart from thes(^ two points, and from evcrytliiiig which they 
Evolve, we can only discover resemblances between Man and the 
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anthropoids, and tlio following question naturally arises : Among 
the four classes of anthropoids, is there one more than another 
Avhich approaches to Man ? 

The gibbon ]nay be set aside. Tn respect to his cerebral con- 
volutions and th(i vertebral column, taken as a Avdiolo he is really 
superior ; but as regards tlie proportions of his extremities, the 
narrowness of his pelvis, the arrangement of liis muscles, the 
callosities on his buttocks, and his habits of living, he establishes 
the transition to tlie ]:)ithecians. 

The orang occupies an equally unfavourable position, by reason 
of certain anatomical characte-ristics Avhieh are proper to Iiiin, by 
the ])roportions of his skededon, and by his defective feet and hands; 
but ho recovers it owing to his c(‘rebral convolutions, his facial 
angle, the number of his ribs, his teeth, aiid perhaps also Jii.s 
intelligence. 

ddie chimpanzoi‘- is nunarkable for the richness of lus cerebral 
convolutions, the proportions of his skeletoji, the disposition of his 
femurs, and the gcnioral physiognomy of his skull. 

l.astly, the gorilla has the volume of his brain in liis favour ; 
the direction of his vision, his height, the general p'^oportion of his 
limbs, the arrangement f>f his muscles, his hand, his foot, and his 
])clvis ; but he has thirt(‘eii pairs of ribs, a directive vertebral 
column, laryngeal sacs, a diastema, and A^ery large canipest For our 
part Ave rather decide in favour of the chimpanzee, and particularly 
of certain of his species; but it is necessary that these ^should ho 
better knoAvn. 

The elements upon Avhich the leading arrangement of the 
zoological divisions should be based are: (1) a general type, common 
to all the mammalia; (2) a general sub-type, common to all monkeys 
proper, to the anthropoid, and to Man; (3) a particular type, common 
to these last two ; (4) the human type. The most striking fact in 
relation to tliis Avas brought foiAvard at a remarkable discussion 
Avhich took 2 )lace in 1869, at a meeting of the Societe d’Anthro- 
pologie. The question of doctrine having been carefully avoided, 
the conclusion was aiTived at that the anthropoid apes more nearly 
approach Man ana! omlcally than the monkeys next in errder to them- 
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Consequently the scpamtioii to he made at the extreme of tie* 
scries, between the inferior monkeys and Man, cannot be logically 
placed between the anthropoid and the so-called common monkeys, 
^riiis loads ns to Mr. ITiixloy’s classification : (1) iMan and the 
anthropoid apes ; (2) the monkeys of the ohl and new continents ; 
(3) lemurs. 

]>ut we must necessarily draw a strong limi of demarcation 
between Man and the anthropoids. Although the type tjommon to 
both differs only in (h'gree, that which coneorus tlu^ brain has so 
considerable a range that division becomes inevitabli;. Hut, to be 
logical, Ave must in the same Avay sejAarate the monki'ys uf the old 
continent from those of the ncAV, which have an (upuil claim to differ 
by reason of other characteristics; and this l(‘ails us definitely to 
adopt the classification of M. Broca: (1) INlan ; (2) the anthropoid 
ai)es ; (3) pithecians ; (4) cebians ; (3) lemurs. 

iS^’ow these live groups have nearly tlui same zoological value, 
and are separated from each other by equal iiiti'rvals. United, they 
present an eimnhle of common features, Avhich separates them 
vinssa from the carnivora as Jiiuch as tlies(i are separated from thci 
niarsupialia or flui cetacea. AVe must then give to cacdi of them 
equivalent leading titles, and to the whole collectively a title similar 
to that of carnivora, of niarsupialia, or cetacea. They thus form live 
families iu one and the same order — that of Primates. Consequently, 
Man forms one PAMILY ; the first in the OlvDBUof Primates, the 
first in thb CLASS of Mammalia. 

It remains for ns to inquire Avhethcr the divisions of this family 
are* to be arranged as genera, as sjiecies, or as vaiieties. AYe shall 
decide this (pu^stion after liaving examined the elements of the 
problem in our second part. 




PAET IT. 


THE EACES OF MANKIND. 




ClIAPTEK 1 . 

SPECIES VAFUKTY — RACE CliASSIFICATION OP RACES PHYSIC AT. 

CHARACTERISTICS ANATOMICAL DESCRIPTION CRANI0L(XJY- ■ 

DESCRIPTIVE CHARACTERISTICS — PROCESSES OE BLUMENRACll, OK 
OWEN, OE PRICHARD — CRANIO METRICAL CHARACTERISTICS- - 
PRINCIPT^ES AND METHODS OF EMPLOYING CRANIOMETRY. 

The divisions and subdivisions of tli(i human family are designated 
ill current language by the name of races; and as such their stuily 
would not present greater diflicAilties than that of all other analo- 
gous divisions ot natural history, hut for the intrusion of questions 
of doctrine. Have these races the value of speci(is, of varieties, or 
cviai of general This is the question. Jlcfore giving a reply we 
must pass in review: ( 1 ) the accepted delinitions of all these terms ; 
(2) the classification of races ; (3) the particular characteristics upon 
vvliich they rest ; ( 4 ) the principal physical types which we may 
take for granted exist among mankind in general. 


Of Species. 

Tlie*main point of the dispute lies in the sense attached to 
.his word, and to its exact limitation 3 which muiessitates our 
l)riuging in a certain number of definitions, and these have the 
id vantage of drawing the questions closer together. In detc'rmining 
first scries of definitions we shall bo met at the very thresliold 
inherent difficulties. In the second is sketched out a principle 
t^i'cgnant with consequences — species are variable, without any 

o 



SPECIES. 


[Chap. i. 


19-i 

precise limits, and become transformed in the course of time. In 
the last the contrary principle is maintained, namely, that species 
are immutable, and changes in them never pass beyond certain 
boundaries. 

“ Under the denomination of species,*^ Eobinet writes in 1768, 
naturalists embrace the aggregate of individuals which possess an 
amount of [ippreciahle difference.” 

Species,” says Agassiz, “ is the last division of classification 
at which naturalists pause ; and this division is based upon the 
least important characteristics, such as form, colour, and propor- 
tions.” 

‘SS])ocies,” according to Lamarck, “is the aggregate of indi- 
viduals like each other, whose offspring is perpetuated in the same 
condition, as Ioikj as circumstances of situation are not changed to 
such a degree as to alter their habits, their disposition, and their 
forms.” 

“Species,” says Gcoffroy Saint -TIilaire subsequently, “is an 
aggregation or succession of individuals characterised by a uniformity 
of distinctive features, whovse transmission is natural, regular, and 
\xvL[\m\iQ‘A in the present state of things i , 

“ Species,” says Quvier, “ is the aggregate of all organised beings, 
descended from one original parentage, or from those which resemble 
them as far as they resemble each other.” , * 

In the following definition of Prichard, in which especial refer- 
ence is made to the position assigned to Man, we perceive the 
dominance of orthodox ideas, and, at the same time, some amount 
of vagueness attributable to the influence of Lamarck. “ Specit^s," 
he remarks, “ is an aggregate of individuals resembling each other, 
whose slight differences are explained by the influence of physical 
agencies, and who are descended from a primitive pair.” This is 
the ancient monogen estic creed. 

]\r. de Quatrefages considers that the elements of the definition 
may bo reduced to two, viz. : “ the resemblance of individuals to 
each other, and their uninterrupted descent from a primiti\o 
group.” It is not until subsequently that he admits, as a pract.cal 
criterion of species, the result of inbreeding. . “ Individuals of the 
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same species,” he remarks, “ are alonci capahlo of producing prolific 
offspring.” This idea is precisely that of thi>, old kotiiiiists Kay and 
J)e ("andoUe. What are we to think of those divergences ] 'Fhat 
species might really he nothing more than one of those “products 
of art” of which Lamarck speaks, and not a definite and absolute 
zoological association. Its most zealous partisans declare that it has 
hut one criterion by which it may be r(Hjoguisod — the fecundity of 
individuals inter s(% and their sterility with those of contiguous 
species. But this criterion has undergone many assaults of late 
years. Many species, admitted incontestably to be diverse from 
one another, have produced prolific offspring, unquestionably very 
prolific. Naturalists generally denied it at first, and held to tin', 
denial with pertinacious grasp, declaring that they were deceived, 
and that the pretended species were simply varieties. Be it so. 
'file hare and tlui rabbit, the dog and the wolf, the camel and the 
<hoinedary are of the same species. Jiut the distance between the 
goat and the sheep is greater ; they are genera, and by descmnling 
only one step they would only become species. Now their cross- 
breeds succeed well in Chili. Tlie wild goat and tln^ domesti(i 
goat are also different genera; nevertheless, in the Pyrenees they 
produce mixed breeds, Avhich have been desci>h('.d hy (Jount do 
bouill6. It appears that even the union of a heifer and a stag 
produced a* hybrid, which was exhibited at an agricultural meeting 
in the department of Aisne. 

But it is not sufficient that there should he a cross-hr('.('d and 
progc^ny; the criterion of species is that this progeny itself and its 
<k'sccndants should be fertil(% and that tluj inoiigrcls left to tlierii- 
•''(‘Jves should never revert either to the paternal or maternal ty[)C. 
Henvev^r, this is only one step in the mode of manifestation of an 
<'rgauic property, which we shall describe later on uiuler the name 
homogiiiK'sis, and which is the faculty that two germs of 
<^'pposite sexes possess in different individuals of becoming reciprocally 
I'lnlific, however great their zoological distance may he. Simphi 
fecundity is the first step. The union of the hare and tin; rabbit 
hirniishes an example of the most advanced step. The different 
species produce offspring of an intermediate character, termed 

o 2 
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l(}porides, which after twenty generations are still fixed, after 
repeated experiments i)oth in France and Germany. 

The perpetuity of the type of species is secured, under these 
circumstances, by the faculty of individuals to intercross more 
successfully and to produce offspring, which in their turn continue 
topro])agate those resembling themselves. No one disputes this. It 
is equally the rule that crossings outside the species are sterile, but 
in both cases there are. exceptions w]d(;h do not confirm the rule, 
and which increase in nunib<‘r the more (dosely we look at the 
matter ; exceptions which, reasoning by analogy, could not be fore- 
seen, and which are only learnt from experience. 'J'his more or less 
potent affinity between genera and species, and the more or less 
favouriid vaviedies (ff mongrels resulting in consequence, prove at least 
that the barriers of species are not inviolable, and that the pre- 
tend(Ml criterion has nothing positive about it. 

Later on, when we are considering the degree of homogenesis of 
races in human cross-breeds, wo must beware of gathering from 
them an argument either for or against their (piality of species or 
variety. 


0/ Variety, 

Under this name, devoid of all qualification, we uifuaUy under 
stand all assemblage', of individuals presenting common cliaracter- 
Lsth.'s, and thereby distinguished from contiguous groups having 
other common characteristics, or those of a more general type. , It 
is transient and accidental, or jiermancnt. Teratological variety, and 
variety the result of the iiitiuence of external conditions, belong 
to the former. Apropos of the permanent variety, all kiqds of 
difference of doctrine are observable. In the transformation 
s(diools of the present day no distinction is made between them and 
species. In the opposite school of olden time, that of Prichard for 
example, the two so far approach each other that their character- 
istics are altogether hereditary ; but whilst the permanent variety 
is merely an accidental one which is lixed and determined, s])ecics 
bad always existed, or at least had descended from a single pair. 
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Of Race. 

"j'he word has many acct'piations, according to the particular 
doctrine embraced or the absence of doctrine. In the one ease it 
corresponds to the permanent and secondary variety of Ihachard, 
in the other it expresses so well-marked a zoological limit, that one 
is compelled to ask whether it is not confounded with species. In 
current language indeed it Inis a vague meaning, leaving all the 
questions sitb judice. 

‘‘Eaces are hereditary varieties,” remarks Adrien de Jussieu; 
and M. de (J|uatrefages says : ‘‘Wlicin the*, accidental characteristics 
Avliich distinguish a vegetable or an animal variety arc transmitted 
by generation and become hereditary, then we have a race.” 
“ Zoologists and botanists are unanimous on this point,” he goes on 
to say ; and further : d.'he race is the enaemhle of individuals like 
each otlier, belonging to one and the same species, having received 
and transmitted by generation the characteristics of a primitive 
variety.” Doqs M. d(} (Juatrefages mean to say that it is quite 
primitive ; for, the disputed criterion of fecundity being set aside, 
how are we to distinguish primitive variety from specic^s*? The 
accidental origin is pointed out precisely in this other definition. 
“ Eace,” says Isidore Geoffroy Saint-IIilaire, “is a succession of 
iridividuifis springing from one another, and r(mdered distinct by 
undeviating characteristics.” * 

G. Pouchet gives the word another acceptation, which is that 
ef the ancient polygenists : “ The word ‘ race ’ designates the diflerent 
natural groups of mankind.” According to him they are so many 
•'Species. There is a radical difFereiice between this and admitting 
tliat certain races represent species, but that others are only per- 
nianent varieties.! 

* “ Revue cles Cours Scientif., 1867-08 “ Lc 9 ons ” of de Qiiatrcfages, 

‘‘ liistoire Nat. Gdn. dcs Regions Organiqnes,” by Isidore (Jeoifroy Saitit- 
Hilaire, 3 vols., Paris, 1859. 

t “De la Pluralite des Races Ilumaines,” by Georges Pouchet. Second 
edition. Paris, 1864. 
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Another way in which the word “ race ” is understood, or ratlu'u 
employed, is that set forth in the following definition of Prichanl : 
“ Under the name of races we include all assemblages of individuals 
presenting more or less common characteristics, transmissible hy 
succession, the origin of these characteristics being an unsetilnl 
question. ” The term may thus be used indifferently and taken in 
its widest sense. It applies as well to more or less thoroughly- 
defined human varieties, or sub-varieties, as to species. Under its 
shadow every variety of opinion may recline ; negroes in general 
may be looked upon as a race in the same way as Kaffirs or natives 
of the Gold Coast. We shall speak as a matter of convenience of 
pure, cross, mixed, primary, and secondary races. There will Le 
anthropological and historical races, as well as those dotermiuod 
according to language. Some are lost in obscurity, and will only Li' 
found by a diligent examination of every possible species of evidencf*.; 
others will be seen under our very eyes, as the living races of 
Australia and America. At the moment when we ought to dccidi*, 
as to the number and value of races, wo shall come to an orderly 
jirrangement inspired by the teachings of our mast(U’, M. Brocn, 
who says, The varieties of mankind have received tlip name of 
races, which gives the idea of a more or less direct relationship 
between individuals of the same variety, but dotis not decide either 
affirmatively or negatively the question of the relatio]\ship between 
individuals of different varieties.” * 

Kaces thus included, that is to say, the more or less generally 
accepted divisions and subdivisions of the human family, are well- 
nigh infinite ; we are compelled therefore to group them. Those of 
the most striking character we place first ; then those which are loss 
and less determined ; and, lastly, those which we make a guess at, 
or which are to be discovered by the help of geography, history, and 
linguistics. 

ClassifLcation of Races. 

The first attempt at classification was made in the year 1772, 
by F. Bernier, a French traveller, who made out that there were 

* Article “ Anthropologie,” in “ Diet. Encycl. des Sciences Medicates,” vol- 
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four races ; the white in Europe, the yellow in Asia, the black, in 
Africa, and Laplanders in the north. 

The second was that of Linnaeus. His genus Man includes three 
species : homo sapiens, homo ferns, and homo monstruosics. His 
savage man is dumb, covered with hair, and walks on all-fours. 
Among his monstrous men he includes the microcephalcs and the 
plagiocephales. His homo sapiens includes four varieties : the 
European, with flaxen hair, blue eyes, and light skin ; the Asiatic, 
with blackish hair, brown eyes, and yellowish skin ; the African, 
with black woolly hair, black skin, flat nose, and thick lips ; and 
tlie American, with tawny skin, long black hair, and beardless chin. 

IhilFon did not classify — he described. He recognised more 
particularly a northern race, a Malay race, and made a distinc- 
tion between Hottentots and other African negroes. The first 
classification which possessed a certain amount of prestige was 
that of Blumenbach. The Gottingen professor described five 
human varieties : the (Caucasian, the Mongolian, the Ethioi)ian, 
tlio American, and the Malay. He was the originator of tlie title 
of Caucasian, which is now in use, and which he employed 
because ,the Caucasus is near Mount Ararat, upon which the ark 
rested after the flood. But a period soon arrived when a reaction 
took place among a certain number of naturalists. Three pairs 
alone ht’lvivg survived the universal deluge, as a matter of course 
all the races of mankind now living upon the earth descended from 
them. 

.Cuvier admits three races — the white, or Caucasian, the Mongo- 
lian, and the negro. Dasormais divides the first into three — the 
iiido-Pelasgian, the Armenian (Semitic), and the Scytho-Tartarian ; 
and, includes in the second the Kalmucks, the Mantchus, the 
Chinese, the Japanese, the Coreans, and the inhabitants of Micro- 
nesia (the Marianne and Caroline Isles). He does not speak of 
the divisions of the negro race ; but, not knowing where to find a 
place in his classification for the Malays, Papuans, Lapps, Esqui- 
maux, and Americans, he rejects them altogether from his category. 
“The red colour of the Indians of America,"' however, he does 
“not coiivsider sufficient ground for placing them in a distinct race.” 
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The authority of Blumenhach, however, counterbalanced that of 
Cuvier, and classic authors, with some dissentients, divided them 
between the five races of the one and the three races of the other. 
Lac6pMe, Prichard, Jacquinot, and Plourcns were in favour of 
three, the last-named recognising about thirty-three different types. 

The first opposition came from Virey, in 1801, who gave out 
that the human family was composed of two species, the white and 
the black, eacli being divided into six races, and these in their 
turn into families. 

Eory do Saint- Vincent and A. Jlesmoulins were of the same 
opinion. The former, taking up the propositions of La Peyr^ro, 
declared that Adam was ^Hhe father of the Jews only, and that the 
differences between the human races are sufficiently great to merit 
the designation of species.” lie admitted fifteen, many of wliich 
in their turn included many races, namely, the Japhetic or 
European, the Arabian, the Hindoo, the Scythian (I’urks), the 
Sinican (Chinese), the Hyperborean, the Neptunian (Malays, 
Polynesians, and Papous), the Australian, the Columbian and 
American, the Ethiopian, the Kaffir, the Melanesian, and the 
Hottentot. Among the secondary races a few deserv,e to be 
mentioned : the Arabian species, comprising the Adamic Jews and 
Arabians, and the Atlantic race (Berbers). 

A. Desmoulins at the same time as, or rather befoye, 'Eory do 
Saint-Vincent, raised the number of human species to sixteen. 
He mentions two which had escaped Bory, namely, thc*Kuriliau 
and the Papuan. The Caucasian species is taken in a different 
acceptation to that of Blumenhach and Cuvier; it merely desig- 
7iates a particular group of the Caucasus, including the Mingrclians, 
the Georgians, and the Armenians. His division of the Mojigo- 
lian species into the Indo-Sinican, the Mongol, and the Hyper- 
borean race is equally worthy of attentioji. It is to be regretted 
that A. Desmoulins should have brought into his Scythian or 
European species the Finnish race. But in his arrangcunent are 
found unforeseen affinities which science has not confirmed, but 
which perhaps will deserve to b(*. one day taken again into con- 
sideration. It would be impossible to enumerate all the methods 
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of classification which have been proposed, from the four races of 
Leibnitz, the four varieties of Kant, the live groups (divided 
into twenty-six families) of Morton, or the nine centres of Agassiz, 
to tlio more recent classifications of M. Fr. Miillcr and M. Ilteckel. 
Three only will engage our attention before we close this subject : 
the method of Isidore Geoff roy Saint- Hilaire, which was the first 
to make classification depend exclusively on the methodical arrange- 
ment of a certain number of physical characteristics ; that of Mr. 
Huxley, which has a certain amount of originality; and that of 
M. de Quatrefages, which examines into the whole of nature in 
accordance with the principles of the natural method. 

The classifications of Isidore Geoffroy Saint-llilaire are two in 
number. In the first ho distributes his eleven principal races 
according to the character of the hair, the flatness or projecting 
form of the nose, the colour of the skin, the shape of the eyes, and 
th(} size of the lower extremities. In the second ho admits the 
following human types : the first, or Caucasian, with tlie face oval 
and the jaws vertical (orthognathous) ; the second, or iMongolian, 
with the face broad in consecpi(3nce of the prominence of the (jheek- 
bones (eviryguathous) ; the third, or Ethiopian, with ]u’oj(icting 
jaws (prognathous) ; and the fourth, or Hottentot type, with wide 
cheek-bones and projecting jaws (eurygnathous and ])i'ogn{ithous). 
This division has not been settled finally, but the bases of it are 
excellent. 

The clissifi cation of Mr. Huxley includes two primary divisions : 
The ulotrichi, witli woolly hair, and the leiostrichi, with smooth 
hair, (1) Ulotrichi. Colour varying from yellow-brown to the 
jettest black; the hair and eyes dark, and with only a fe,w exc(ij)- 
fions they are dolichoccphalcs (elongated head). Example: the 
negroes of Africa and the Papous. (2) I.eiostrichi. These are 
<livisible into four groups : the australoid group, with dark skin, 
hair, and eyes ; the hair Jong and straight, jirognathous skull, 
''vith well-developed superciliary ridges. Example : the blacks 
found in Australia and in the Deccan, and perhaps the ancient 
^^©ypl^ians. The mongoloid group : yell»»wish luown or reddish- 
broAvn skin, dark eyes, long, black, and straight hair, mesati- 
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cephalic skull. Example: the Mongols, Chinese, Polynesians, 
Es([uiiiiaux, and AnKuicans. The xanthochroic group : pale skin, 
blue eyes, and ahundant fair hair, skull mesaticephalic. Example : 
the Slavonians, Teutons, Scandinavians, and the fair Celtic-speak- 
ing people. The melanochroid group : pale-complexioned, dark 
eyes, hair long and black. Example: Iberians and black Cells 
and tlie Merbers. 

There are many objections to this classification. The form of 
the head, for example, is not always exact. If the Chinese and 
the Polynesians of the third grou]) are mesaticcjphalic, tie* 
Es(|uinuuix are the most dolichocephalic to bo found on thr. 
globe, and the Mongols among the most bra cliy cephalic. 

The best classification, apart from the monogenistic priiicipki 
upon which it is based, is that of M. de Quatrofages. 'I'he 
eminent ])roh\ssor at the Museum of Paris regards tluj whole of tlio 
hiniuin rac('s, ’•pmv*. or regarded as such,” as a single stem with 
three truidcs — tlie white, the yellow, and the black — which aiv 
divided into branches, and these again into boughs, upon which 
the families divhh'd into groups are grafted. The branches of 
the white trunk are tlui Aryan, the Semitic, amk the ^Vllopliyh' 
( Ksthonians, Caucasians, Ainos) ; those of the yellow trunk ajr 
the Mongolian or meridional, and the Ougrian or boreal; and those- 
of the black li unk, the JStegrito, the JMelancsian, the African, ami 
the 8aab (Hottentots). As examples of the boughs we miiy 
mention tlu^ three of the Aryan branch — the Celt, the German, ami 
the JSlav ; the two of the Semitic brajich — the Semitic and tlio 
Libyan; the two of the Mongolian branch — the vSinican (Chinese, 
tfec.); and the 'J’uranian (Turks). As examples of families: the 

* Tlio monogenistic theory does not recognise the existence of roall^ pore 
races. All being derived from a single individual, and being gradually 
produced by the influence of external conditions, the epithet is not absc'- 
lutely applicable to them at any period of their existence. In the ancient 
polygCTustic doctrine a definite number of races have existed from tho first , 
with characteristics such as wo now find tliem to possess, and consequently 
have remained jiurc. In the transformation theory also races arc never 
stationary, or at least are not so as far as our finite vision can make out j 
their purity therefore is always relative, as in the monogenistic theory. 
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(ylialdean, the Arabic, and the Amhara of the Semitic bough ; thii 
iirst furnishing the Hebrew group, the second the llymyarite and 
Arabian groups, and the third the Abyssinian group. M. de 
(h^atrcfages admits besides, “ tlie great races b('loiigiiig more or 
less ” to one of the three trunks. So among tliose of the yellow 
Inink, races ‘‘5, (Elements juxtaposes’^ (the Japanese), and the races 
‘^a Elements fondus” (the Malayo-Poljmesians).* In fact, the 
majority of classifications go on progressing. We see them com- 
nieneing timidly, then multiplying their divisions, and then 
descending to details. Questions as to geographical boundaries 
tire the first to attract attention, then physical characteristics, 
language, and siibsecpiently records of every kind, both ethnic, 
historical, and arclneological. Th('. defect of many is their exclnsivcj 
character, as the classification of M. Pr. Midler, wliicdi is essentially 
linguistic. M. de Quatrefages, on the contrary, draws from all 
sources, and well AV(dghs every (piestion. Perhaps, however, he. 
does not lay sufheient stress on physical ehuraettuisties, wliich 
ought ill his eyes as a naturalist to take jinicedemjo of (wery oilier. 
Ethnology, which classes peoples, naturally l(‘av(;s them out of 
considerij^tion ;• anthropology, which has to do with the ilistrihution 
of races — like liotaiiy, wliich makes divisions and subdivisions of 
th(i vegetable kingdom -takes them as its ])rinGipal basis.t 

lleforft resuming this question, let us consider lirst the physical 
cli;ii‘acti>ristics of races, and then the physiological, which flow 
from tlmm. Wo shall also speak of ethnic, arclneological, and. 
linguistic characteristics, hut only to a limited extent, inasmuch as 

* Wo must not allow the name of M. do Qnatrofagos to pass without 
C-xpres.sing our sense of ilie libonility with which lie lias for many years 
placed at our disjDosal the raagiiificent anthropological collections of tlie 
i^Iusdiim. Without endorsing all his views, we must admire the clear and 
forcible mode in which he expresses them in his led urcs and published 
works. His examination of the doctrine of Darwin has particularly struck 
'IS, and demands very serious and thoughtful attention. 

t See “ Systema Naturae,” by Ch. Linnaeus, Leyden, 1735; “ Dissertatio 
Inauguralis de Generis ITumani Yarietate NativA” by J. F. Blumenbach, 
Goetl ingen, 1776, in 4to ; ‘*Le K^gne Animal,*’ by Baron Cuvier, 5 vols., 
vol. i., Paris, 1829; “ Species des Mammif^res Bimanes et Quadrumanes,” liy 
k. P. Lesson, Paris, 1840., in 8vo. 
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th(‘i‘c are volumes puhlislied in the Bibliotheqiie des Sciences 
Contemporaines,” sj)ecially devoted to these subjects.* 


TJte Physical Characteristics. 

The physical ('Jjaracteristics which separat(3 races are of tv'o 
orders : anatomical, which are to be studied in the laboratory ; and 
external, to be observ(id on the living subject. 

The two are far from })oss(issing the same value in the present 
phase of anthro})ological science*. In the laboratory, everything is 
done carefully and nuithodically, as far as can be done, with the 
compass and tin*, balance. Observations arc comlucted with calm- 
ness, and every available source of information is brought into 
re([iiisition. Tn a foreign land, that is to say on the living subject, 
it is (piit(} othci’wise. Tlie tiuvellor has gem^rally other objects 
which occupy his attention, lie sets out with certain erroneous 
opinions, allows himself to be iiilluenced by the events of the day 
and Ins own preconc.eived notions; or he ignores what he ought to 
observe, and ])asses by facts which possibly might clep up questions 
long in dis])ute. Thus the observations which reach us from afar, 
sometimes from a. sdarce looked upon as a most favourable one, 
have never the siime degree of exactness about them which facts 


* “Histoii-ft Xai iircllo do rilomnie,” by J. J. Virey, 2 vols. , P^ris, 1801; 
“ Dictionnaire Classique d’Histoiro Xatarelle,” arts. “ Ibrnaiies,” “ Homme,” 
“ Orang,” by Bory de Saint-Vincent, vol. viii., 1825, and vol. xii., 1827 ; 
“ Histoire Natundlo des Races Humaines,” by A. Desmonlins, 8vo, Paris, 
1826; “Marinol do Physiologie,” by J. Muller, Iranslated into French, 
2 vols., Paris, 1845 ; “ Cours do Physiologie,” by P. Berard, vol. i., Paris, 
1848, &c. &c. ; “ Tho Races of Men and their Distribution,” by Cfearles 
Pickering, 1 vol., 4to, Boston, 1848 and 1854 ; “ Types of Mankind,” by 
Nott and Gliddon, p. 618, Philadelphia, 1 vol., table of the first 

classification of Isidore Geoffrey Saint-llilaire in “ Etudes sur P Histoire 
Naturelle,” by Camille Delvaillo, Paris ; “ Sur la Classification Anthro- 
pologiqne,” by Isidore Geoffroy Saint-Hilaire, in “ Momoires de la Societe 
dAnthropologie,” v(d. i., 1860; “Comparative Anatomy of Vertcbrato<l 
Animals,” by T. H. Huxley, translated into French, Paris, 1875; “Diet. 
EncycL dcs Sciences Med.,” article “Races Hnmaines,” by Do Quatrefages, 
1873 ; “ Allgemcine Ethnographie,” by F. Muller, Vienna, 1873, &c. 
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of II iniicli more iiiipreiending cliaracter possess when collated in 
silence of the study. 

The information published by our learned societies is intemhid 
to anpply this want of inexpertness whi(;h we lind in ordinary 
travellers, and to make them understand tlie desiderata of science, 
and how to condiuit their observations. Ihit the observation of 
minor cliaracteristics j)rcseiits the gr(‘atest dilllculty. A scholar 
like Dr. IkHldoe Avill draw up very instructive tables as to Ibo 
colour of the hair ; an ordinary obs(n*v(‘.r will appro] )riat('> the tabh's 
drawn u]) by the Socidte d’ Anthropologic ; another, like C^jnetelet, 
and every pliysician familiar with anatomy, will carefully notice 
tlu‘ proporthms of the body, but we cannot expect this from the 
generality of trav('llers. They fancy they have done great things 
if they take note of a certain date when they met with a native 
having tlie (dongated face, th (5 curly hair, the Hat nose, or tlie dark 
complexion, .Hut such observations are generally insulheient. 
The expeditions such as those of the Navarra in Oceania, or of 
Peteniiann in the North, in which certain men were selected to 
make special obsinvatious, are ran*.. In I'ninco we may ni(*,iition 
tlie Deroiis, tljc Pickerings, the D’Orhignys, the llumholdts, the, 
Fritschs ; but how few these are ! It is doulitful if the travels of 
Livingstone have helped forward in any way the science of anthro- 
pology. * 111 natural history what we want most particularly is to 
have specimens of plants and animals, which those s])e(dally 
h'liiued 111 each department may arrange at their leisure. In 
•-'thuology we want to note the manners and customs, and to 
ascertain the distribution of each tribe as well as its history. 8 iicli 
men as Pallas, Barrow, and Kyrc are not wanting; hut all the 
work of anthropology has to bo done at a distance, with such 
assislance as is to be obtained from bones, hair, and photogra])hic 
drawings. Hence the relatively low ebb at which we lind tlio 
physical study of the living subject, as compared with the iiourish- 
ing results obtained in the laboratory. But among these tberti are 
those which in the very nature of things have obtained special 
pre-eminence. The thing of primary importance in a laboratory is 
to have s])i‘(dmens, and the commonest among them are those which 
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give the least trouble and can best be preserved, as the bones, 
and especially skulls. Eor some time, however, the laboratory of 
M. Broca has been enriched with brains, preserved in alcohol, 
which have been sent from all parts of the world. 

Bones, on the other hand, have the inestimable advantage of 
presenting to us all that remains of ancient peoples of which there 
are no longer any living representatives ; some extending back to 
one and two thousand years, others to ten and twenty thousand, 
when the various types had become less changed. 

When making a comparison of races, therefore, it should not be 
matter of surprise that such importance is attached to the study of 
the bones, and particularly of the skull — that noblest part of the 
human animal. 


Craniology, 

Craniology thus forms the first chapter of the anthropology of 
the human races. 

Some of the differences which skulls exhibit are slight, others 
are considcniblo j some arc more readily appreciable by their general 
appearance, others by iiKiasuremont. The ])articular 'type lof each 
.skull, or the general type of the group to which it belongs, is to be 
ascertained by carefully studying their en-Sitmhla. Some of these 
dilferences moreover are sulhcicntly striking of theivserves to 
characterise the race, and to enable us to recognise at once th(i 
source from whence the specimen was derived. For example, th(3 
excessive hmgth and height of the Es([uimaux skull, or the kc(‘J- 
shaped vertex associated with great dc])th of the root of the nose in 
the Tasmanian skull. There are exce])tions, however; craniology, 
in its present })hase, is a science of analysis and of patience, ^jid 
not yet a scieaice of synthe.sis. There are two general methods, 
each of whiedi claims pre-eminence, which however are equally 
useful and mutually perfect. In one, cranioscopy, the eye, or 
simple means which one has always at hand, are sulticient. In the 
other, craniometry, we have recourse to j^roceedings requiring 
accuracy. We shall term the characteristics ascertained by the 
former descriptive, and those by the latter craniomctricaL 
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Descriptive Cli aracteristlcs. 

A skull being submitted to cxamiiuitioii, the first thing is to 
determine the age and the sex, and to notice wliether it ])resents 
any deformity, wliether posthumous, platybasic, artificial, or 
pathological. We should especially direct our attention, with a \'iow 
to after examination, to the small skulls whicli M. Jh-oca has called 
dcmi-microcephales, and to those manifestly affected with old 
hydrocephalus. We should afterwards notice if the skull ])r(‘sents 
any anatomical anomalies, such as a supplementary suture dividing 
one of the parietal or malar bones ; the persistence of the inter- 
maxillary, the metopic, or the interparietal sutui’cs ; the welding 
togethcjr of the bones of the nose ; the exceptionally large ossa 
Wormiana — an epactal, for exami)le ; the enlargement of the two 
vascular foramina, occasionally absent, called parietal foramina., and 
situated about two centimetres outside and on each sid(‘ of tlie 
sngittal suture, at the junction of its anterior four-fifths with its 
l)osterior one-fifth ; an enlargement of about two C(mtim6tr(\s in 
diameter, to which M. Mroca has drawn attention ;* a third con- 
<lyle ; a jugular apophysis, &c. What we havci mentioned in the 
first part respecting all these peculiaritujs will sulfice. word, 

however,* with respect to the epactal bon(\ 

It is simple or multiple, and varies in siw? from that of a iihuv 
triangulat Wormian bone enclosed within the point of the V which 
is formed by the lambda belo^v, to one almost having the appeai ance 
of an interparietal bone. It is distinguished from this lattc'.r in that 
tli(3 true inUu’parietal suture leads directly from one astcrion to the 
other, j)assing below the inion, while the suture of the ej)actal is 
always above, and ends more or le^s higli up on tli(‘ bramduvs of 
the lambdoidal suture. The epactal has bijcn called os Imtie by 
Idvero and Tschudy, who improperly look upon it as an almost 
constant characteristic of the three races of Peru. In 17 Anconian 
skulls in M. Jlroca’s laboratory (the others have still the skin and 

* “ Sur la Perforation Congenitale et Symetrique des deux I’arii'iuiiX,” by 
I*. Broca, in “ Bull. Soc. d’Anthrop.,” 1875. 
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hair on them) it was prcstiiit, of greater or less size, eleven times, 
which is oftcncr than usual. 

Among the most imptjrtant characteristics to establish arc : 

(1) The state of the cranial sutures, the serratures of which are 
very coin[)lex in tlui superior races, usually simple, in the inferior. 

(2) The projection of the inion or external occipital protuberance, 
the (legr(5C of d(ivelopment of which M. Broca expresses by live 
figures, the 5 corresponding to the maximum development, and 
the 0 to its complete obliteration. 

(3) The disposition of the pterion like an H or a K. The former 
is the more usual, in whi(*li the greater wings of the sphenoid arc 
directly articulated with the parietal to a variable extent, which 
M. Broca measures with the compasses; the latter is exceptional, 
Avlicix? the temporal touches the frontal to a variable extent, pushing 
back the sphenoid and ])arieial above and below. 

(4) The part of the face where the plane of the artificially 
lengtlKuied occipital foramen conics to. In the white races this 
spot is situated at the superior half of the skeleton of the nose ; in 
blacks, it comes down close to the nasal spine or btdow it. M. Broca 
indicates the difierent points thus met with by the v/;)W(i]s^ A, E, 1, 
0, ir. A indicates the alveolar point; E, the nasal spine; I, the 
spot corresponding to* the position of tlie inferior turbinated bone; 
0, whcr(5 the inferior burden- of the orbit ends on tluj medimi line ; 
TJ, the median point situated at the top of the os unguis.* In 
some cases tin*. ])lane reaches the root of the nose at*' a point 
which he then indicates by A simple rule or a knitting-nccdli' 
placed on the plane of the occipital foramen, gives in a moment this 
element of appreciation of the skull, which is merely the inclination 
of the plane of the occipital foramen, the angle of which is taken 
more accurately with the occipital goniometer. The letter cor- 
respoiuls to an angle of Daubenton from — 11 to — 13 degrees; B, 
from - 5 to - 7 ; O, to 0 ; I, from + 2 to + 5 ; E, from + 7 to 
+ 11 ; and A, from -f 13 to + 17. For further details, see 
p. 54, and (Tia}dor HI., Part IL 

We shall see that the direction or inclination of the plane of the 
* jMemoir already quoted on the occipital angles. 
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0 ( {*ipit‘‘il foramen, estimated rapidly by tins proceeding or strictly 
with the goniometer, ivS one of the most important cliaracteristics by 
Avlindi Avo distiugiiisb the negro from the European. iM. Ih’oca has 
iavcnted for us(i in the laboratory, and as a gooil substitute for the 
vale to wliich we have referred, a curved stem, the curve of which 
oasses underneath th(*. su|xn-ior maxillary bone, and wliieb is t(*rmed 
n-nrhci ncctpUal. (Eig. 23.) 

I'he following peculiarities, which are very diiliciilt to d('liiui, and 
which have hitherto defied all attempts at measiireimmt, assist us in 
cliaracterising the idiysiognoniy of the skull, and arcj o(5casionally 
sutlicicnt to enable us to recognise it. 

(1) The flatness of the lateral parieties of the skull, as well as their 



t'Ki. 23.— Occiiiitcal crochet of M. Broca, for the purpose of (Icterrnining the i)art of the 
face where the prolonged i)lanc of the occipital foramen mectrt. 


v('L‘tical ch{?/acter, so remarkable in certain negroes of Afric.a, and 
'‘><pecially of Oceania ; Avhile at other times, as among the Lap[)s and 
tlie AuvergAians, these pariete.s are very much bulged. 

(2) The curve of the temporal line, its height, and its piolonga- 
df)n behind as far as the mastoid region, showing the extent of the 
t'Miipora] fossa and the importance of the temporal iniisch*, ANdiieh is 
inserted upon the Avhole of its surface. This line usually extends 
h’om the m(3dian line at the liase of the forehead, hut sometimes, in 
dtogether inferior typos, it approaches to about two centimetres of the 
'^Ji:^'ittal suture. This very simian character has been observed in 
•'^oine ancient skulls from Elorida, in some from IS^ew (Jaledonia, in 
'IB Ifsbeck skull in M. Broca^s laboratory, <^c. 

(•‘1) The projection of the glabella and the superciliary arches. 
Not visible in children, the glabella makes its appearance at about 
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15 years of age and upwards, and, as we have said, is scarce] 
perceptible in women ; generally faint in the negroes of Africa, th 
Malays, and in all the yellow races, even in men, it is very mud 
developed in some prehistoric races, in Europeiins, i)articularly ii 
Auv(jrgnians, but especially in Australians, Tasmanians, and 
Caledonians. The projection of the sides of the superciliary archc 
follows the same laAv, and is less wanting in women. 

(4) The form of the forehead, divided into two planes united a 

a more or less obtuse angle at the level of the frontal eminences 
'These eminences arc high or low, projecting, obliterated, or exc(‘p 
tionally united into one at the median line. When the angle ii 
very open, as in the microcephales, in the prehistoric race of tin 
Neanderthal, and in the negroes of Oceania generally, th('- forchcai 
is termed receding {fuyant). When it is much less — as in women 
in Malays and Chinese, the negroes of Africa, and ])articularly ii 
the beautiful series of Nubian skulls which M. Broca has disin 
torred from the banks of the Nile — the forehead is teamed straight 
'rhe increased projection and height of the eminences, and a to( 
straight forehead, should make us suspect that there had 1)(m*i 
hydrocephalus during infancy. „ 

(5) The curve of the vault. Tn reputedly well-formed skulls, ir 
the skull of the Arab, it gradually rises from the frontal emimmet':^ 
reaches its culminating point behind the bregma, andebegins t( 
descend at two or three centiimh-res farther, as far as the line whirl 
unites the two parietal eminences, where the descent becomes niou 
rapid. A too great or a too slight curve in one particular part oi 
its extent, the falling back of the culminating point, or the tia’lifai 
ing of the quadrilateral space included between the frontal aur 
parietal eminences, are so many less satisfactory characteristics. 

The median line is not usually in relief. Sometimes it is evn 
.slightly hollowed at the commencement of its descent, between tla 
parietal eminences. JrJut at others it is bulged out, and give^ 
origin to an antero-posterior crest, which extends from tlie bregma 
from the frontal eminences, or lower doAvn, as far as the obolioii 
and is occasionally cleft for the lodgment of the depressed sagitta 
suture. At the sides of the median line are then seen two out 
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wardly-inclined pLines, either straij^lit, convex, or concave, \vliich 
end at the curved temporal line and the parietal eminences, at one 
part obliterated, at another enlarged, turning round, or by a rapid 
fall, at the sides of the skull. Hence the three configurations of 
the vault arc called en toit, or roof-shaped; en ogice, or like a 
sugar-loaf ; and cjt carrua, or keel-shaped. The first is v(‘ry eoimuoii 
in Oceania, the second has been improperly said to be peculiar 
to the skulls of ^longols, the third is very characteristic of the 
Polynesian and especially of the Tasmanian skulls. 

(6) The posterior curve of the skull from the lint* crossing 
hotween the parietal eminences as far as the inion. It consists 
of two portions separated by the lambda. Tlie former commences 
more or less in front, and is more or less inclined downwards and 
lounded olf. The latter is vertical and bulged out, and has 
ivceived the name of occipital protuberance, and by the Ihiglish of 
jn'uhola. Continuous with the preceding in skulls of a superior typi^, 
this is fn^quently as if raised and sejiarated, and forms a globular 
liroj('.ction, which wlum moderab'. in si/.e appears to bo a (diaracter- 
istic of race, as in the tribes of Cro-Magnon and of niomme Mort, 
ill the Esituimiux and Patagonians, t^c.; and wlien considerable 
ought to be regarded as a sign of unusual cerebral pressure from 
within, or of hydrocephalus in infancy. Many hiimtin types 
exhibit, t® a p-cater or less extent, a more or less marked battening 
of the posterior curve. ^lost frequently, as in the anci»int- 
TehuelcheS, it does not pass beyond the lambda; at other times 
it goes heyond, as in many Auvergnians. At other times again it 
im])inges upon the supra-iniac region, and in extreme cases surrounds 
it entirely, as in the Malays and Americans. Morton, indec<l, made 
this falling of the skull backwards one of the characteristics of the 
entire American race. 

(7) The curve of the sub-iniac region or recoptaculum ccrebelli is 
very variable. Its bulging out frequently passes beyond the plane 
'^f tlie occipital foramen, and tlien prevents the condyles from 
touching the table when the skull is laid on its base. 

(8) Various other characteristics, such as the singular depression, 
mentioned by M. Broca, in the middle of the parieto-occipital 

V 2 
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suture ill the skulls of OiTOuy, at the Polished Stone epoch; tip' 
size of tlie mastoid processes, which, allowance being made fop 
differences of sex, arc largo in certain races and small in others ; a 
peculiar supra-mastoidean ])rojection situated at the junction of ilw 
posterior prolongation of the temporal line and at the posterior root 
of the zyg(jinatic process, and particularly developed in Esthoniaa 
skulls. 

In the face, cl laract eristics to be discovered by simphi inspection 
arc not wanting. In the first line is to be noticuul whatever lia.s 
r(‘feren(;(i to the malar bones, the methods for whoso measuremi'iil 
are, by no means satisfactory ; the absence of marks in plac(5s wlieic 
Ave liave most need of them is very much to be regretted. Thesp 
boiK's are small and lank in Euroi)eau ra(‘es, massive and projt'ct- 
ing outAvards in th<J Mongol races. In the .Es((uimaux, theii' 
external, anterior, and inferior angh*- is so thrown outwards iurl 
forwards tliat by this feature alone Ave arc able to ixMJognisc the 
skulls of that race. Then come the prominence of the extremity 
of tlie hones proper of the nose and tlndr projection i\i a very acuh‘ 
angle, tAVo characteristics belonging to bumau races ; theur llattcuiing, 
or the contrary, in the negro races of Africa andi especially the 
yellow races ; the ^depth of the hollow at th(‘, root of the nose, 
slight ill Arabians, less still in the negroes of Africa and in all the 
yelloAv spiicies ; Avell marked in Europeans generally, hut espi^cially 
so ill Australians, IsTjav Caledonians, and Tasmanians. We liave 
already mentioned in the Tasmanian race a see-saw motion of the 
superior maxilla, by virtue of AvTiich its upper part plinige> 
beneath the cranium, Avhilc its lowin projects forwards. We liitA e 
also d(‘,scribed the differences, five in number, Avhich the inferioi 
border of the nares presents on the skeleton. Thus in Europeans 
it has the form of a heart, such as Ave see on playing-cards, the 
nasal spine of Avhich represents the median point and presents only 
a sharp lip. In the negroes of Africa the border is blunt, spread 
out, and becomes horizontal by the progressive obliteration of tlie 
nasal spine. In tlie Chinese and some other yellow races it is 
replaced by tAvo digital depressions, which in Melanesians are 
transformed into tAVO channels. It has been observed in 
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instances, especially in Xcw Caledonians, tliat tlie whole line of 
demarcation between the nasal fossic and tlui anterior surface of 
the. alveolar arch has disappeared. In tins latter respect certain 
iK'groes resemble the anthropoid apes. In tlu^ general conliguration 
there are other characteristics of a similar kind. AT. Pruner-l>ey 
lias laid much stress on the various harmonious rehit.ious (»• other- 
wise of tlie cranium to tin*, face. A cranium elongated from bedore 
l):i(;kwar(ls, and at the same time elevated, is already in harmony 
by itself; but if tlie face, on the other liand, is elongated from 
above downwards, and narrows, tlu^ harmony is cf)nj])lete. 8uch 
are the Esrpiimaux and Kymri skulls. The Lapp and Anvergnian 
skulls, on the contraiy, an^. short from befori'. backwards and from 
aliove downwards, and wide both in the cranium and face. Among 
skulls of an opposite character wo find the ceh'.bratcd Cro-^Iagnon 
skull of the Ston(‘ period, Avhich is elongahul from before back- 
wards, while the fac,(‘. is contracted from above, downwards. The 
same with the Tasmanian skull. 'l'he.i'(*. ar(< other (diaracteristicvS 
which run parallel with these; for exami)le, the arch of th<‘. 
])alate is somewdiat elongabul in long skulls, and widtmed in wide 
skulls ; the ocdpital foramen in the same way. 

All craniologists, or, rather, cranioscopists, lv;ive s])ok(m of grac(v 
fully-formed skulls, with smooth contours and regular outlines, 
and of those with “ features, of sombreg stern aspect, and of 

biaitish aypoamiice. Ilotween the two ar(*- to hi*, seem soft, nmh'.lined 
fiJi’iiis, destitute of aharacter. Those of EuropiiJins, I^ew Cahvlonians, 
and (diiiujse are of tliese descriptions. Ihit W'c ought not to set too high 
a value upon such a2)pearaiices. Those forms, Avhether phrasing or 
hruto-like, are to he met Avith in all races, in the Kuropcan as well as 
in the iie.gro. In Avhat Tes]>('ct, for example, is the prominent and 
iiaiTOAv-shaped nose of the Euroi)ean handsomer than the small hut 
broader nose of the Chinese ? Lot dillcrent ])ersons compare the. 
•'^kulj of the man and the Avoman, those of Cro-Magnon and of tin; 
k'avern de ITlomme Mo rt, opinions will bediviiled respecting them ; 
it is simply a matbu’ of enstoni, of education, or of ])r(;judiee. 

nie best example of erroneous views resulting from the abuse of 
cranioscopy is to be seen in a memoir of last y(‘ar. 
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M. ]\r;iiit(\L5azza and two friends placed two hundred sknlls in a 
s(3ries, according to the ideas which they had fornunl of tlie h(iaiitif ul. 
They took as their niodel the Jupiter Olympus, in which the pro- 
portions arc conv(intional, and which has a facial angle such as is 
only mot with among hydroccphali. They brought togethcir, con- 
fusedly, tlio skulls of both s(}xes and of all ages, and found tluit 
the mcasurtiinents as giv'cn with th(3 craniometer did not accoi'd 
with their a*sthetic notions. That M. Mantegazza Avas discourag(Ml 
hy the Tinsatisfactojy result obtained by certain measurements, 
notably Camper’s facial angle, we can easily believe, but this is no 
reason why the scientific method should bo abandoned. Ilefore av(' 
c-an obtain on(3 satisfactory measurement Ave must be prep.ared to 
sacrili(jc several of them. The illustrious anthropologist ri3gr(.‘h; 
that craniometry do(is not exhibit the relative su])ei’iority of races 
in the Aray in Avhich h(3 conciuvcid it. lUib does craniometry reject 
this superiority '? No, it is (jontent that eaidi one should stand on 
its own merits. Lot us relegate sentiment to artists, it is an essential 
part of tlu'ir nature, and let us take care that our observations niv 
made with rigid strictne.ss, Avithout Avhich there Avoukl be an (uid 
to science ; Ave shall move less quickly, but surely. * * 

The method of studying th(3 aspiict of skulls from diflercnt points 
of Anew originated almost simultaneously Avith cranioinetry, but Avas 
the one generally in use until lately. It is conveni(mt,» inasmuch as 
one forms a judgment at once, in the same Avay as cun', A^cnild form 
one of a ] detune — -certain lines, (Uirtain colour, by such a master. 
Elumenbaeh Avas the originator of this method, Avhich Avas teyiKMl 
the AUirtical view (noniia variimlis). He placed a series of skulls 
Avith the malar bones in the same horizontal liii(3 as they AVoukl 
have tak(3n liad the lower jaAvs b<*en attached, and tlnm vieweej. them 
in sucia'ssion, fixing the eye abov(i the Amrt(',x of each, [n this way 
he estimated the breadth or narroAvness of the contour of the Aaialt, 
its length, its gcineral form, and the j)rqj(H*.tion of the frontal biuie. 
He notiecMl Avhetlujr the zygomatic arches and the jaAvs Avere visible, 
and to Avhat degree. In white races these parts are generally out 
of view, in the black they more or less project. He also gives the 
skulls of a ('Georgian, a dhingiisian, and a negro of Guinea as specimens 
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of tho three varieties of form. The nonna verticalis has conthuied 
to 1)0 the method usually employed 'wheii we wish to make a rapid 
estimate of the general form of the skull, as well as the cephalic 
index, without the assistance of an instruniimt. Hut instead of the 
skull being placed on its base, after Hliinienbach's fashion, it should 
1)0 held at a distance, so that the eye can take into view the 
<‘xtromities of its antero-posterior and its maximum transverse 
diameters. The vioAV ought to be made perpendicularly to the 
liorizontal plane passing through the glabella and a point situated 



I’ui. tli. — Norma verticalin of nhimenbjich, taken with the stereopncaph. Brachy cephalic 

, skull of Auvergnian. Cephalic index, 85 '46. 

at about two centimetres above the inion. Figs. 24 and 25 show 
the two jirincipal forms uf the skull Avhich we may distinguish in 
this way. 

Contemporaneously with Blumenbach, Camper ado])ted the 
uiethod of studying the skull in profile ; and later on, Owen, being 
desirous of comparing the anthropoid apes with Man, supphmiented 
it "with the view from below. This last thus took into account the 
position of the occipital foramen relatively to the anterior and 
posterior extremities of the skull, the segment described by the 
zygomatic arches, the form of the arch of the palate, &c. 
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Prichard comhincd .those three methods, and added that of tlu* 
face, hut made no reference to th(i view from heliind. Tie recog- 
nised threes principal forms of the skull : the oval, the ]3yranii(lal. 
and the proguathous, a division since adopted hy M. Ih*uner-l>ey. 

dlie first, or oval, (*orres ponds to our European type. The fore- 
head is well (levelo])ed, tlie maxillary hones and the zygomatic, 
arches h(ung so formed as to give the face an oval sha])e. TIk^ 
forehead and malar hones are nearly on a plane with these, tlu' 
alveolar hordors and tlie ineixsor teeth arc vertical. 



Fio. 25.— Noi'ma verticalis of Bhimenbaoh, taken with the stereograph. Uolichoccpiialic 
Nkull of Si)anish Bas(iuc (province of Guipnscoa). Cephalic indc.x, Tl'iy. 

dTie s(icond, or pyramidal, he says, is to he noticed in tin' 
Moikgols, and more so in tin*, Esquimaux. Its most striking clny^'actoL’ 
is the outward proj’ection of the zygomatic arches. The clieek- 
hones project from under the middle of the orhit, and turn back' 
wards in a large arcli or segment of a circle, the lateral projtiction 
of the zygomas heing so considerahle, that if a line drawn from one 
to the other he taken as a hase, this will form with the top of tld*' 
forehead a nearly triangular figure. The upper part of the face 
remarkably plane and flat, the nose heing flat, and the nasal hones 
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,is well as the spaces ])et\veen the eyc^brows, nearly on th(i same 
plane -with the cheek-bones. Lastly, at the point of the pyramid is 
the fronto-sagittal crest,” &c. 

The thiril, or prognathous, corresponds to the nc'gro tv])e. 'ITio 
skull is compressed laterally, the temporal muscles an*- iris(u*te.d v<*iy 
high up, producing the effects of latenil elongation and llattening. 
The cheek-bones project ratlier forwards than ontwartls ([uog- 
iiatliism).*^ This is one of the most valuable portions of I’lhdiard’s 
work. 

lloAViiver striking certain characteristics furnished by tin' ey»‘ and 
tlie forms thus recognised may be d priori , botli are insudicient to 
lay the foundation of an exact science, and craniology thus liiniie.d 
would bo of little avail. The traits of character so judged of are 
entirely individual in tlie majority of cases, and tlnur estimate 
depends upon the numtal disposition of tluj observtu*, as well as 
upon the accur,ate recollection of his latest visual im[)ressions. 
These can only be committed to writing in a very impcuTect Avay. 
According to the Avay in Avhich the light falls upon th(i skull so do 
appearances vary, and M. Jlroca is daily exhibiting to his pupils 
the fall aci, os to •which any one of the characteristii^s, lookcul upon by 
(‘raniology as of tlie liigh(‘st importance, may b§ (‘.xposed. Accoi’d- 
ing as the skull is looked at at a height or on tlie ground, so the 
pstirnates^vaj’y ; so many millimetres of greater or less inclination 
will give tlie appearance of prognathism or not. Tn lllumenbach’s 
method tfie skull rarely remains in the same position ; tlui variable 
size of the mastoid processes, the presence or absenci* of tin* teeth ; 
the swelling or depression behind the occii)ital foramen caiisi*. it to 
fall forAvards or backAvards, sometimes in one Avay, sometimes in 
aiiotlier. It is not less important to have somci iixed method of 
holding the skull, and Prichard himself, by relying too mu(di up(m 
his draughtsman, has unwittingly shown Avhat errors may be com- 
mitted in this Avay. Craniology as a science would scarcely exist 
hilt for the really scientific methods of examination Avhich it 
possesses, and the characteristics which it is ca])able of expressing 

* “Researches into the Physical History of Mankind,” by J. C. Prichard. 
Five vols. 1830-47. 
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wifcli precision. 'riio process is a long and laborious one, but the 
results arriv(;d at are certain; they may need interpretation, Imt 
they iKJver d(U)ei\a\ Tliis part of (iraniology Ls termed craniometry, 
and is merely one branch of anthropometry. 

Authroj)ometry is tlie study of the human body by mathematical 
moder. of procedure; ost(U)metry is its a])]dication to the skeleton 
ill gencTal ; craniometry to the skull in particular ; pelvimetry to 
the jielvLs. 

Cmnioniel nj. 

d'he first attempts at measurement u])on the human subject, 
excluding those artists who up to the last cmitury had not settled 
any deliniti* distinction between raciis, Avere made by Daubentoii, 
Camper, yoemmmiiig, and White. Craniometry, hoAvever, did not 
soar aloft until the time of Morton. Since this [xuiod it has been 
])ractiseil in all ])arts of the civilised world. It has its adepts in 
Patagonia in the [lersoii of Dr. Moreno, and in the Caucasus in that 
of Proh'ssor SmiriiOAV. The Avorks, on the skull, of Thuriiani, 
B. Davis, Musk, and Carter l>lak(3 in England arc avcII known, as 
also in Italy those of Mantegazza, Calori, jS^icolu^ci ; in Eastern 
Europe, Wagiu'-r, Yan der llceven, Yon lliior, Lucin, Ecker, 
YirchoAV, Welcker in France, Cratiohd, Broca, De Quatrefages, 
Bertillon, Haiiiy. Collections of skulls have been ina/le in all 
directions. Among the most celebrated Ave may mention the col- 
lection of Morton at Philadelphia, AAdiich in 1857 consisted of 1,045 
specimens ; of Barnard Davis at Shelton, Staffordshire, which at 
the ])resent time amounts to about 1,700 ; and those of Paris, wfiicli 
altogether number ujiAvards of 7,000. 

Cmnlomctrical Qharacterlst Ics, 

One is necessarily compelled when practising craniometry, in 
order to make oneself thoroughly acquainted with a race, to study 
a number of its representatives and to take their average, in order 
that there may be no preponderance of any special characteristic. 
You arrive in a toAvn and see an individual of fair complexion ; do 
you jump to the conclusion at once that all the inhabitants are fair ? 
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Xo. You pa,ss from ouo (][u;irtiir of the town to another, make a 
certain number of observations, and from tluan draw your inferences. 
So with craniometry; a single skull may by c.liance (‘xhibit tlie typ(‘. 
of the race, but it may also be an exception and lead to error. 'I'lie 
chai'acteristics of the type, sought can only be c.orrccitly cxpressc^d 
in their upon different skulls. The lirst thing, them, 

which is roepusite for craniometrieal study is a siillic.ii'nt nnnd)er of 
specimens. The type being once recognised, one, two, or mon'. 
skulls will be found necessary in order to furnish further inhn-ma- 
lion, and we must wait. The arclueologist, therefor(‘, should collect 
together the most likely specimens he can liud, and not take any 
he may lay hold of and bring them to tlui laboratory with the 
([uestion : Are tluise tlui skulls of Franks, Ihirgundians, Saracens, or 
llomaTis ? 

Lloreover, f(*.w of the s(M'ies collected in one and the sanu'. plac.c 
are examjdes of an unmixed type. Most frequently they are, oidy 
a medley of different races more or loss nearly allied to om', another, 
with quite opposite characteristics, soint^ c,orr('sponding to om*, of 
11 anci(Mit types, others to another ; they include cases of atavism, 
and even, stray examples obtained from A^arious sources. 

Twenty skulls of the same sox are sulficient in general to remove 
all ([uestions of difficulty, l)ut this number is necessary; and her(^ 
arises a 5eripus question : What is the extmit of individual varia- 
tions admissible in a race reputed pure, as in the Andamans for 
example 1 It is only possible to answer this question as regards each 
[Jarticular case. First, it depends on the extent of the maximum 
nnd minimum deviations obscjrved throughout the Avhole human 
scries. The less considiwable these deviations and the bettew 
understood, the greater the value of the characteristic. There ar(i 
characteristics which, Cfvteris parihiiSy vary enormously when 
expressed in one way and very slightly when in another. Tliis is 
«o Avith prognathism, Avhick is estimated sometimes by the n^l.ation 
of the horizontal projection to the height of the region, somctiimss 
by the angle at the culminating point of th(5 u[)pcr jaw. M. IBroca 
has recognised variations in the cephalic index in one and the same 
race to the number of 10 per cent.; it is only when they reach 
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15 to 18 por cent, that we can say Avith certainty that they are due 
to mixture of rae(i. 

Tli(‘ expressing (iacli individual measurement bein^ 

arranged in a ]^r()gn5Ssivo series, the most divergent are placed at 
the two extreiiiitie,s, while those wliicli are most freqiumtly alike 
are grou})ed in the middle. Sometimes, howciver, there are two 
maxima of concentration, separated by an interval in Avliich tlu; 
Jiumbers are clearly distributed. M. Dertillon attributes this to a 
commingling of two races of opposite characters, and has deduced 
souk; valuabh^ conclusions therefrom. 

'riie mcasuremmits taken in centimetres and mill i metres arc 
added, and dividcul by the number of subjc'c.ts measured, 'rin*. 
(piotient is the mean ; it ('.x[)i‘(‘.sses the characteristic directly, sikjIi 
as the breadth of the forehea«l for example, or is only valuable, 
wlnm c.omj)ared Avitli some other measurement. A skull is broad 
in c(*.rtain cast's, not from the number of centimetres Avhich it 
measiirt's, but in proportion to its volume, that is to say, its length. 
We th(‘-refore convert its breadth into centimetres of its length. 
It is thus an index or relation, a far superior method to tliat of 
(lire(itly (*,stimating the absolute measurements. iThe mode of 
calculating this index is bj’’ no means nnimportant. 'Fhere aiv, 
three Avays of prociieding : (1) AV”e calculate (>acli index separately 
and bike tlie mi'an (inoyaumi (Im indices) ; (2) We arid* each of 
the series of factors, Ave take their means, and from thcise W(' 
(ialculate the, index {uiUIm ites moycimes ) — this moth', is {neferahl**, 
and avoids the losses arising from decimals omitted ; (5) We again 
add the factors, and with their sum obtain tli(‘ index directly, 
lias the advantage of c.c.ononiy in working, and is that which wc 
usually adopt. 

The mcaus have reference to the straight measurements, to the 
curves, the angles, and iweii to the marks Avhich jVL .Broca expresses 
by certain .figures, as the projection of the inion from 0 to 5. 

The first condition of a good measurement is to he determined 
by certain fixed anatomical marks, so tliat two observers at a 
di stance from each o-thcr may not ilcviate from them in the 
slightest degree under any circumstances. In this point of view 
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tlio iiiaxiinum and ininiiiiiini nipasiircmonts aiv, oxccllt'iit. Those 
wliich pass from some dohnite point of the ha^^e and lead to any 
optional part, as the vertex, not determined by laojcudion, are bad, 
siieli as those which meet at the parietal or frontal einimmces. Wo 
can never succeed twice following in placing tlii‘ir culminating 
point at the same spot, cousecpu'ntly tlu^y only furnish approxb 
niative tlimensions. It would bo better to give up any [)reconceived 
notion than to deviate from certain delliied marks, oi* at any rate 
as little as possible ; and observers who publish ineasurtMuents with- 
out giving a [)recise description of their method of working, i-un 
die risk of ha\dng little attention paid to them. 

Every nu'asununent should ])e made with a dehuite obji^ct. 

( ■raniometrical characteristics under this aspect are of two kinds: 
rational, that is to say, rcdated to some physiological o[)inion ; or 
i‘m[)irical, having no ap])ar(mt design. 

If we take two skulls msembliiig each other but of dilFerent 
capacity, we shall lind the largest to b(^, cdifcrls the om* 

with the more developed frontal bom;, tin; more rounded vault, 
tli(; post(;rior part more ample, the occipital foraimui more (devated, 
the distance (^f this foramen from the bregma more considerable. 
Gratiolet has divided the human races into frontal, parietal, and 
occi])ital, according as the skull is more or l(;ss devidoped at tln^ 
cx[)ens(;^f this or that part. Hence we have one of the lirst series 
of characteristics subordinate to one and the same idea, vi/. tlie 
varia])le ’development of the characteristic organ in th(; human 
t’auiily. 

f)ther characteristics .are looked upon, whether rightly or wrongly, 
a.s <loniinant. They have an alhnity in negroes to those which 
they exhibit in apes, and establish the transition between these 
«'md Euro] jeans. Thus both on the skeleton, in the muscles aufl in 
the viscera, there .are certain arrangements having ri'spijct to a 
sideling attitude, as that of anthropoids. The mind is then led to 
<‘oiisid(;r these more or less considerable variations as jjroof of a 
gr.idual approach of the organism to perf<;ctioii, and that all the 
human races sprung from one and the same inferior type. The 
llosjesmans, in several respects, are at the bottom of the scale ; 



222 


EMPIRICAL MODES OF MEASUREMENT. [Chap. i. 


tlic Melanosians, tlic iicgroos of Guinea, the Caftrcs, the yellow 
i*accs, &c., would he next to them. But this, although true as to 
(pertain ehara(ite.risti(iH, does not hold good as regards others. 8011113 
have only a negative character, siuih as the width between the 
cheek-bones, the flatness of the face, the elliptical or hyperbolical 
form of the alvc^olar arches, the projection of the su]ierciliary 
ridges, the sinking in at the root of the nose, the keel-like form of 
the to]) of the head, tfec. Many characteristics which we usually, 
though wrongly, place in the series are of this kind, of which the. 
skeleton furnishes iiuiiKUYms examples. Tlieir frc'cpuuuiy does not 
sur])risc us, and we may add that it is in this more than in the. 
variations of the hrain-case that we discovin- the best marks of 
difference bctw(*en races. The nasal index of M. Broca, among 
others, is a ])roof in point. 

An erroneous idea has pnwailed that Man being distinguished 
from animals more particularly as regards the brain, wo ought 
to find ill the skull the fundamental cdiaracteristics whereby wo 
may separate rac(!s. It is rather tlu^ revewse. J^hddently IMaii is 
essentially characterised by the brain and its osseous envelope. Dili 
in natural history, Avhen a (diaracteristic intervenes to separate one, 
group from another, the more natural, palpabh'., and important it is, 
the less does it vary in the divisions and varieticis. In botany, it 
is not even in the characteristic of a family, a tribe, or a genus that 
we must seek for sliades of ilifferonce with a view to establisli 
secondary divisions, it is in other parts of th(‘, plant. One of Die 
labiatoc is recognised at onca*. by its inflorescence, as Man is by jiis 
('.ranium. In both it is apart from their essential characteristic 
feature that differences are found Avhich lay the foundation of 
])ermanent varieties. 

Empirical characteristics derived from craniometry are opposcil 
to the monogenestic creed, inasmuch as they witness in favour of 
the original plurality of the principal groups. 

Sometimes, wheui having to make choice of craniometrical ineasiire- 
ments, we are guided by the development and growth of the 
skeleton. The brain and its envelope increase according to one law, 
the cavities of the senses and the maxillary apparatus according to 
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another; whence a possible antagonism, an innuence capable of 
giving origin to peculiarities in races which, by being often i-(^peatecl, 
may be considered as cliaracteristic. 

Ihit throughout the entire range of craniometry Ave must not lose 
sight of the subordination of characteristics. Tlius the develop- 
ment of the anterior portion of the brain cavity causes tlie oeci])ital 
foramen to be driven backwards. The inc,rease of the maxillary bone 
in front, Avhence prognathism is caused, gives rise to a similar r<‘snlt. 
Ovtcria parihu.s, an elongated and at the same time contracted 
skull is proportionably increased in height. A round skull, on tlui 
contrary, appears to b(‘, decreased vertically. It is well also to 
consider the c.orrelation of characteristics. An examples on tla^ 
living subject Avill exidain what we mean. Blue (^y(‘s ar(‘, usual ly 
ac.companied by light hair. So in the skull, the llattening of the 
entin*. face, including th(‘, clu'nk-bones, usually causes the, oblileiu- 
iion of tin; glabella and tini superciliary areh(;s, and tin; crushing 
ill of tin; root of the nose ; this forms part of tin; harmonious 
characteristics of Avliich Ave spoke just now. In r(*ality, it is fnun 
this agreement of character that the idea of type has taken il.s 
origin. , 

I’ernard de Balissy maintained that the human skull is the most 
inA'gularly-formed figure; in nature, and gave (“xpression to a senti- 
ment iii.Avhich all must agree Avho are coniiiienc.ing c.ranioun;1a‘ical 
o'searehes. ’ “I have a desire,” he says, “ to measun* the head, in 
order diilictly to knoAV its dimensions, and it appears 1o nn; that Ihi' 
santerelh;, the rule, and the compass Avould be very proper iustru- 
nnhits to employ for that purpose, but the fact is I can never b(; 
sure of my nn*asurements.”’'^ Bernard de Balissy us(*d (‘xaggerativc; 
language in reference to these matters. Separate*, in thought, the 
craidum from the face, and consider the former as an (‘.gg Avith its 
larg(;r extremity p()st(;riorly, the diameters and c.in*,nnil\;renees of 
which Avc want simply to measure ; and the latter as a pyramid, 
the base of which corresponds to the face, and the point to the; 
anterior border of the occipital foram(*n ; and the thing Ix'c.omes as 
■'^iniple as possible. Then recollect that the cranium is the ]>r()- 

* Bernard do Palissy, “ Oeuvres.” 18mo. Paris, 
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longation of tli(i voitoLral column, tlic axis of which is bent at tlu* 
level of the anterior border of tin*, ocicipital foramen, giving origin 
to three cranial vert(3l)ia*. and that (xmsec^iicntly there exists in th(‘ 
cranium a c(intral })oint— the basion — around which all the various 
modilLcati(jns of develu])nient are taking place. Lastly, riiiiiemher 
that th(i liead possesses a natural attitude, to which, at the base of 
the skull, ther(3 corresponds a horizontal plane which is determined 
in a moment, and that in consequence we can always take the 
position of any point by referring to it or to the vertical median 
plane. Such is the basis of craniometry. The systems whicli 
a]q)ly certain measurements to the auditory foramina, or to any 
other point, and the gauging of the cavities only i.'omplicate it. 

There is great danger of exaggeration in making cranio metrical 
niejisurenients. Everyone at lirst is anxious to carry out his 
own method of proceeding, without the h(;lp of a guide or some 
nuniual indicating all th(3 most approved measurements. Tlu3 
t(3nd(‘m;y to run into niinutue is especially predominant here ; and 
W(‘. recollect seeing a memoir in which we counted 193 different 
dimensions or indices, and in another as many as 200. It is 
evident that craniology is an illimitable science, and it is the duty 
of every impiircu’ to make it the subject of diligt^nt investigation. 
Oin^ measurement, whi(di appears valueless, is found to have con- 
siderable importance ; while another, which we have fought hard to 
verify, leads to no practical residt. * 

It ha[)pens with craniology as it does almost constantly at th(3 
dawn of every new science. We have dilliculties to contend with 
at the very ons(3t with regard to the description of the scries •bf 
skidls. We take into consideration, in a word, their characteristics 
as witnessed in their pathological, physiological, or accidental 
variati(ms. This is a bad method. We must set out With 
craniometry generally. Above all, it is neciissary to lay down 
certain bases, to ascertain facts, to determine seriatim the value ol 
each characteristic, to know which to preserve and wliich to reject, 
and so to arrange the plan and method of proceeding that tin* 
labours accomplLshed on one side of a frontier line may he a\'ailal»h‘ 
on tha other. 
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In Amoric.*!, in Italy, in England, and in Erancu', tho niotliods of 
]neasnrcinent in gonoral nse dilfin* but slightly. In (li'rniany it is 
not so, notwithstanding the cilbiis of the congr(‘ss at (Idttiiigon and 
more recent congresses to bring the various systems into harmonious 
action. M. AVeleker, in particular, is far fnmi being in accord 
with the majority of his colhuigiu's, I]y Jus works, from whiedi av(^ 
liave largely drawn supplies, he has deserved Avell of anthropology; 
but his cranial net, its horizontal circumference, and its antero- 
p(jsterior diameter are not Avell expressed. The frontal and parietal 
eminences cannot scnwe as marks for important nieasuiunnents. We 
are sure that avc have determined tlie. ])ositi(m of the former 
thousands of times, and we declare that the results liave been most 
unsatisfactor3^ 

Tho Germans, if we may venture an opinion on the siibji^ct, ilo 
not go straight to the point. irnd(*r tho pndtwt of anatomical 
iJiilosophy, they take the detail for the essentijil, and fre(piently 
even distort ideas from their simple acceptation. The mdliods 
folloAved by ]\I. Ecker and IM. AViesbacli are 2 )robal)ly most in 
accordance Avith the Erench mod(5 of proceiuling. 

Witlujut t^)o much slighting the measurements extolled by 
foreigners, Ave very much prefer thos(‘. Avhicli^ our h'arned master 
considers the bc^st — at least those of Avhich he has puldishcd 
abimdaat ^'ccords. When anyone has the advantage, such as Ave 
liave ha^d, of secnng M. llroca at Avork in his laboratory, comparing 
all the measureimmts upon thousands of skulls, rejecting those 
upon Avliich he appeared to set especial value, recommencing U])on 
and examining entire seri(>,s aaTucIi he regarded as at all doubtful, a 
thought crosses tho mind. Is it certain that evervAvhere else so 
much scriqmlous care has been bestoAvedl We may be pardoned, 
then, if we give the highest place to his instructions, Avhether 
public or private.* 

* See especially “ Memoiros d’Antliropologie,” by Paul Broca, void. i. 
and ii., published by Ch. Rcinwald & Co., Paris ; “Bull. Soc. d’Anthrop.," 
1860-75, 15 vols.; “Memoircs d’Anthrop.,” 3 vols.; and “Revue d’Anthrop.,’* 
edited by M. Paul Broca, 1872-75, 4 vols. 

Q 
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CHAPTER II. 

MEASUREMENT OF THE CRANIAL CAVITY STRAIGHT AND CURVED 

MEASUREMENTS — CEPHALIC, VERTICAL, FRONTAL, NASAL, ORBITAL 
INDICES FACIAL TRIANGLE. 

The cranium is measured : (1) In any position, whether as regards 
its ensemhle, its cerebral or facial portion taken separately, its 
interior or its exterior ; (2) In a position conformable with that 
which it affects on the living subject. Hence a scries of measure- 
ments or operations may be ranged under five heads : (1) Gauging 
and cubic measurements ; (2) Straight and curved measurements ; 
(3) Projections; (4) Angles; (5) Special systems of measure- 
ment. 


Measurement of the Cranial Ca.paeihj. 

« 

The importance of^the cerebral cavity in man, and its influence 
on the (3xteriial configuration of the skull, early engaged the 
attention of anthropologists, with a view to determine its capacity. 
Eut the substance employed was objectionable, the methods of 
proceeding were of an irregular character, and soon fell into dis- 
repute. Revived by Morton, the measurement of the cranium has 
become?, in the hands of M. Eroca, a mathematical operation upon 
which we can now depend. The operation consists of tAvo parts : 
gauging, in which we fiU the skull with some substance ; and cubic 
measurement, by which we determine its volume. Gauging has 
been practised with water by Soemmering, Yirey, Treadwell ; wit h 
mercury by M. Broca, in a skull which he made use of as a 
standard ; Avith sand by Hamilton and Mr. Barnard Davis ; AAuth 
millet by M. Tiedemann and M. Mantegazza ; with white mustard 
seed by Philipps; with pearl barley by M. Welcker; and Avith 
shot by Morton and M. Broca. Many other things have been 
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tried : water in a caoutchouc bladder, an arraiigeiuont ^vith intra- 
cranial casts, with a view to ascertain tlie ([uantity of water which 
they displaced. Glass and earthenware heads have also been 
suggested, <fec. 'Fluids are out of the question.* Of other sub- 
stances, some get with difficulty into the cavities, or adhere to the 
parietes ; all arrange themselves unequally according to the way in 
which the observer, whose jiatience is frequently ]uit to the test, 
manages matters. Some operators tap the. parietes gently, otliers 
ram down the substances employed. The miithod of filling the 
cavity may also lead to error. In taking the dimensions also 
there are frequently mistakes made. AVyman having taken 
the cubic measurement of the cranial cavity eight times on the 
same skull, with dillerent materials, found the result varied as 
follows : 


With Toas ... 




... 11.93‘0 

j) 

Shot ... 




... 1201-8 

1) 

Haricot beans 




... I20G-2 

» 

Rico 




... 1220-2 


Linseed 




... 1217-5 


Coarse sand ... 




... 1257-5 

• 

» 

Vino sand 




... 1313 -0 


It is* a ^matter of importance, therefore, to be exact in every 
detail of the operation, Avlietluir of gauging or of cubic measurement. 
Tlicn again, certain substances answer bc.ttm’ than otliers — shot, 
for example — which Al. llroca prefers and has generally imiployed ; 
or millet, or mustard seed, -whicli he. uses wffirii tlie skull is 
fragile. 

Th(i circumstances which most iiillumice the result in the case 
of j?liet are tin*, way in which it is rainmed in, the rapidity witli 
which it is poured down the funnel, and the diameter of tin; funnd 
employed, as well as the height from which the shot is allowed to 

* We do not understand Dr. Beddoe’s reconnnendaiioii <o iravellors to 
measure the capacity in ounces of fine sand, or, wliafc is (if possible), 

of water.” — ‘‘Notes and Queries on Anthropology for the Use of Travellers 
and Residonts in Uncivilised Lands,” London, 387L 

Q 2 
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fall into the measuring vessels. K the litre is full, and placed 
down on the table with some little force, the shot should not sink 
lower than the original level, (consequently M. Broca has en- 
deavoured to determine the conditions of the operation which give 
the most constant result, and with some amount of success. The 
following is his mode of proceeding, to the minutest details. The 
orbit being filled with cotton wool and the vault of the cranium 
placed in a wooden bowl, the first litre of shot is poured into its 
cavity ; then, the skull being grasped with both hands, is shaken 
so as to allow the shot to pass into the anterior part of the cavity. 
It is then turned about, and at the same time a wooden spindle is 
used to ram down tlie shot, until the cavity can hold no more. 
Then pressing hard with the thumb, the .shot is rammed in until it 
is on a level with the occipital foramen. Tlie contents are then 
emptied into a vessel, and from this turned (piiclvly into a tin litre, 
the surface of which is levelled with a fiat rule. The remainder is 
passed into a glass gauge, graduated in cubic centimetres, througli 
a funnel, the neck of which is fixed in a wooden disc iitted to the 
gauge like a cover. If the quantity is beyond the 500 centim^jtres 
marked on the gauge, the surface is made level aS before, and 
the surplus is mcas]ired in the same way afterwards with the 
gauge. 

The four special instruments, then, are the rammer, the litre, the 
gauge, and the funnel. The first is a conical piece of 'w^ood 10 
centimetres in hmgth and 2 in breadth. The litre is 8G milli- 
metres in internal diameter and 175 in height. The gauge, of 
cylindrical form, has a cubic capacity of 500 centimetres, is 38 to 40 
centimetres in height and 4 in width on the inside. The funnel 
is 10 centimetres in diameter at its base, 10 centimetres in height, 
with a neck 1 centimetre long and 2 wide. The size of the shot 
is that known as No. 8, each grain measuring two millimetres anil 
two-tenths in diameter.* Broken skulls, or those in Avhich the 

* All these instrimionts are to be procured of Matliieu, surgical in- 
strument maker, manufacturer of apparatus to the Iiistitut Anthropolo- 
giquo. 
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spliono-basilar suture has not ossified, are previously bound together 
with leather straps.* 

j>y scru[)ulously following out these instructions, the results do 
not vary in one and the same skull more than live cubic contimcitres, 
although obtained by difterent individuals. In the course of an 
hour a person, with the help of an assistant, may easily measure 
20 skulls. Let us see the results. 

The inferior races have a less capacity than the superior. 
Australians are the lowest in the scale in this respect, having, 
according to our measurements, a mean capacity of 1224 cubic 
centimetres. The skulls of Americans, whether normal or dis- 
torted, have also a small cranial cavity. The capacity increases 
in the yellow races, and attains its maximum in whites. The 
Auvergnians have 1523, and the 384 Parisians of M. Broca, 1437 
cubic centimetres of capacity. The dilferencc is so great between 
the two sexes, that it is absolutely necessary to examine them 
separately. In races now living this difference varies from 143 to 
220 cubic centimetres. It is a curious circumstance that it is not 
more than 00 *5 in the only skull of the immense scries which we 
possess of pv.ehistoric date (Troglodytes of La Lo/.ere). The greatest 
cranial capacity with which we are accpiainted is 1000 cubic centi- 
metres, in a Parisian, and the smallest hi a ]ii\tive of the Andaman 
Islands, namely, 1003. But if this latter appears physiological, 
we cannot say the same of the former. The highest maximum 
limit 6 \ caixicity of a cranial cavity, according to M. W(dckcr, is 
1G50; we think this too small. But we must beware lest we 
exaggerate. Some of the averages of Morton and B. Davis ought 
to be rejected, as, for example, the Irish skull of 1002 cubic centi- 
metres. 'fhe mean capacity of four adult hydrocephalic skulls 
from the ;^^useum Dupuytren, was found by M. Broca to be 3727 
cubic centimetres, and of three adult microccphali 414.t The 
cranial capacity seems to vary according to intellectual endow- 

* “ Snr la Mensuration do la Capacite du Crane,” by M. Broca, in “ Mem. 
Soc. d’Anthrop,” vol. ii., 2nd series, 1873. 

t See page 165, on demi-microcephali. 
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ment. The skulls of Parisians of the 19th century are more capa- 
cious than those of the 1 2 th ; those from the Morgue more so than 
those from certain cemeteries. The following are some of M. Broca’s 
examples of mean capacity : 


88 Auvergnians 

Mon. 

Cub. ccut. 

1598 

Women. 
Cub. cent. 

1145 

69 Gauls from Brittany ... 

1599 

1426 

63 Lower Brittany 

1561 

1366 

12 d< Parisians 

1558 

1337 

18 Caverno do rHomme Morfc 

1606 

1507 

20 Guauches 

1557 

1353 

60 Spaniards (Basques) ... 

1574 

1356 

28 Corsicans 

1552 

1367 

81 Moroviiigiaiis ... 

1501. 

1361 

22 Chinese 

1518 

1383 

12 Esquimaux 

1539 

1428 

5d New Caledonians 

1460 

1330 

85 hTt'groi's of Western Africa 

1430 

1251 

7 Tasmanians 

1452 

1201 

18 Australians 

1347 

1181 

21 Nubians 

1329 

1298 


We repeat that in the present state of the science the process 
with shot, provided the instructions are rigidly carried opt, gives 
the most uniforin results. M. l^roca has been engaged in making 
very careful expcirimeiits with millet and mustard seed, but Ikj 
has not yet given us an opportunity of judging of thojr velativc 
value. To show how important the matter is, wo may mention 
that after a skull had been measured very carefully with millet by 
a foreign craniologist, on our repeating the process we discovered 
a diireronce of 100 cubic centimetres. 

However, wo may make use of the tables already published of 
cubic measurements with other substances, provideil we do ^not 
compare them with those of a similar kind. The. ligures of an 
operator who follows his oAvn particular method of working have a 
relative value of their own. The most important arc those of 
Morton, A\"elcker, Barnard Davis, and j\Ianteg.azza. The following 
are some of tin; ])rincL[)al averages of Morton 

“ Thesaurus Cranioruui ; or, Catalogue of Skulls of various Eaces of 
Men,” by Barnard Davis. One vol. London, 1867. 
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Cranl. capacity. 


38 Europeans 1534 

18 Mongols... ... ... ... 1121 

79 Negroes of Africa ... ... ... ... 1301 

10 „ of Oceania ... ... 1234 

152 Peruvians ... ... ... ... ... 1231 

26 Mexicans ... ... ... 1339 

164 Americans (other) ... ... ... ... 1234 


In Mr. Davis’s method the sand made use of is from the seashore 
near Calais, and thoroughly well dried. The skull is weighed 
when empty and again when full, and the calculation made accord- 
ingly. The actual weight of the sand, which is supposed to he 
invariable, being 1425, we deduct from it one ounce, avoir- 
dupois (English), representing a volume of one cubic inch and 
2ir)-thonsandths (English), or 19 cubic centimetres and 892- 
thousandths (Ercnch). To convert Mr. Davis’s ounces and 
tenths of ounces it is sufllcient to multiply them by 19 •802. 
The following are some of his cubic measurements so converted 


Cub. cent. 

146 Ancient Britons ... ... ... 1521- 

36 Anglo-Saxons ... ... ... ... ... 1 1*12 

•39 S&xona 1188 

31 Irish ... ... ... ... ... 1472 

18 Swedes ... 1.5U0 

^ 23 Notherlaudora ... ... ... ... ... 1196 

9* Lapps ... ... ... ... ... ... 1110 

^21 Chinese ... ... ... ... ... ... 1452 

Ho Ivauahas ... ... ... ... ... 14/0 

27 Marquesan Islanders ... ... ... ... 1452 

7 Maoris ... ... 1446 

12 Dahoman Negroes ... ... ... ... 1452 

9 Now Tlebrideans ... ... ... ... ... 1432 

15 Australians ... ... ... ... ... 1295 


Cephalo-Orhital Index, 

The brain-case is not the only cavity of the skull of which cubic 
measurements have been made. The cavities and sinuses communi- 
cating with the nasal fossae have also been measured. M. Mau- 


* “ Crania Amerioatna,” by S. G. Morton. Folio. Philadelphia, 1839. 
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tcgazza liay inad(i tlic orl)its liis special study in this r(ispect. Ho 
closes tlie orifices -svitli wax, and fills the cavities Avith niercuiy, 
the voluiiKi of AV’hich he, afterwards measures. The sum of tlc' 
voliiiiKis of both orhits thus obtained he com[)ares with the cerehrnl 
<^a])acity. This is the cephalo-orhital index, llis mean upon 200 
adult skulls from various sources AA'as 27*2, and tlui extremes 22-7, 
and 3(1*5, not taking into account an index, evidcmtly abnormal, of 
53*8 in an American skull. Hut it is important to be able to 



Fig. 20. — The Calliiiers (Com pas d’Epaisscur). 


distinguish b(!tween one raia* and another. To this (uid Ave, havt' 
taken from ]M. Mant(*.^azza’s measiireuKmts of these. 200 skulls 
recently publishexl, 20 Italians and 12 Negroes and Oceanians, aiul 
the folloAving are their cetihalo-orbital indices 

20 Italians ... ... ... ... ... ... 27*73 

2 Australians ... ... ... ... ... 25*61 

3 Noaa' Z ealanders ... ... ... . . ... 32*19 

6 Negroes ... ... ... ... ... ... 27.19 

* “ Dei Caratteri Gerarchia del Cranio Umano,” by Paolo Mantegazza, ia 
“Archivio dell’ Anthroiiologia c la Etnologia.” Florence, 1875. 
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Tho number of each series, exce^Jt tli(i iirst, is uiii‘()riuiiatoly too 
few for us to be able to form any conehisioii respcetiiig them. 
The Zcialanders app(‘ar to have'. larg(‘r orbital cavities tlian tli (3 
Australians in proportion to th(3 cerebral (tavity. 

This result should be c.onsidered, according to ]\lantegazza’s 
proposal, by c.omparing ]\Ian witli the anthro])oid apes, nauu'ly, that 
the orbital capacity is smaller rclativ(‘ly to ilu3 cranial capacity, 
that the dominant places is less elcivated in the organic series ; this 
however wants coiilirniation. 



(li'fOiionivti'irnl 

Thj0 first to engage our attention will Ik*, tin*, straight ones, which 
are taken with the c(dli])ers and sliding compass (s{*(‘ Figs. Ihi 
and 27), and the curved with the orvlinary measuring 1a})e. AVe 
shall consider successively those of the cranium proper and those of 
the face, first in their unsniiiJtlr and then in their S(‘])arat(* regions. 

The cranium, when separal(*d from the face, as we see it in 
uiany specimens from old graves, has the form of an (woid, with 
the larger extremity looking backwards ami the smaller llattened 
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slij'litly at the side. It is this ovoid which wo have to measure hy 
means of its three principal circumferenccjs and diameters. Befor (3 
procectling farther, however, avc must brielly explain a number of 
terms wliicli we have already employed, having reference to the 
principal marks {points de vephva), Some are single and median, 
others lateral and in pairs. (See Figs. 2, 3, and 5.) 

Glabella, a swelling sometimes replaced by a depression between the two 
superciliary arches. 

point, or supra-nasal, or ophryon (from dcjipvs, an oyelid), 
is the middle of the transvc'rse lino of the frontal bone, which corresponds 
to the prolongation of the base of the skull and to the j'oot of the orbits. 

Metnpic point (from peVcoTroi/, the forehead), a point situated on the 
median line between the two frontal eminences. 

Bregma, point of meeting of the coronal and sagittal sutures. 

Vertex, the highest point of th(^ vault of the craniniu. 

Ubelion (from d/IeXtJy, a dartj in Latin, sagittalis, sagittal suture), the 
region situated between the two parietal foramina, wliero the sagittal 
suture becomes simple, which is generally at its fourth posterior tifth. 

Lambda, j)lace of meeting of the sagittal or biparietal suture with tho 
lambdoidal or parieto-ocoipital. 

Maximmn occlpifal spot on the maximum antero-posierior 

diameter i)roceediug from the glabella. 

Ini on (from iviovi the nape of the neck), tho externUl ocy^ipital pro- 
tuberance. 

Opisthion {rb oTTiVclior, the posterior point), the posterior border of tho 
occipital foramen at the median line. 

Basion (from [SdaLs, the base), anterior border of the occipital foramen at 
the median line. ^ 

t^lephanion (from a crown, the coronal suture), spot whore (he 

coronal suture crosses the temporal ridge. 

Pterion (from Trrepoj^, a wing ; wings of the sphenoid), tho region A^icrc 
the frontal parietal, temporal, and sphenoid bones meet, in tho form of an IT- 

Aslerion (from do-rrjp, a star), ])oint behind tho mastoid process, when' 
the parietal, occipital, and temporal bones meet. 

Nasal point, middle of the naso-frontal suture at the root of the no*se. 

Sub-nasal point, middle of tho inferior border of tho anterior uaros, and 
if this point cannot bo found, the base of the nasal spine. 

Alveolar point, superior alveolar border in front of the median line. 

Mental point {point mentonnier) , inferior border of tho inferior maxillary 
bom; in front of the median line. 

Auricular point, centre of the external orifice of the auditory caual. 

Supra-auricula/r point, above the preceding at tho longitudinal root of 
the zygomatic process. 
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Dacryon (from duKjWj a tear), a point on tho sides of tho root of tho noso 
where the frontal, tlio os unguis, and the ascending process of the superior 
maxillary bone meet. 

Jugal point, point situated at the angle which the posterior border of tho 
frontal branch of tho malar bone makes with the superior border of its 
zygomatic branch. 

Malar point, point situated on the tubercle on the external surface of the 
malar bone ; and when this does not exist, the point at the junction of a 
horizontal line going from the inferior border of tho orbit to the superior 
border of the zygomatic arch, and a vortical line going from the external 
lip of the fronto-malar suture to the tubercle which is situated at tho border 
of Ihe inferior external angle of the malar bone. 

(J onion (from y<op\a, an angle), the region of the angle of the lower jaw. 

AVe shall also give a table of the principal lueasiireincnts, as 
ohiaineil by M. Broca on 77 men and 41 ■women from liis scries of 
contemporary Parisian skulls.* 


Diuinotors. 

Men. 

■Women. 

Antero-postcrior, maximum ... 

182-7 

... 174-3 

Transverse, maximum. . . ... . . , 

145-2 

... 135*5 

Vertical or basilo-bregmatie 

132-0 

... 125-1 

Transverse frontal, minimuni or inferior ... 

100-0 

... 93-2 

„ „ Stephanie or superior . . . 

121-7 

... 113-1 

^ * occipital, maximum 

112-5 

... 106-5 

Curves, 

Mob. 

Women. 

Median frontal, sub-cerebral 

18-1 

16’5 

j „ cerebral 

110-9 

... 106-1 

„ parietal 

12f)-3 

... 121-4 

occipital supra-iniac ... ... 

71 -r> 

68-5 

„ ,, cerebellar... 

47-9 

... 46-1 

, Transverse, supra-auricular 

312-4 

... 291-5 

„ total 

, 445-1 

... 415-6 

Horizontal , anterior ... 

251-2 

... 233-6 

„ posterior 

, 274-4 

... 264-4 

• „ total 

, 525-6 

... 498-0 

Fac«. 

Men. 

Women. 

Length 

, 87-7 

... 80-8 

Width, bizygomatic ... 

. 133-0 

... 122-5 

Length, skeleton of nose ... ... .., 

51-3 

•18-3 

Width 

21-1 

... 22-7 


* “ Memoire sur la Race Celtique,” by M. Broca, in “ Reviio d’Anthropo- 
iogie,” vol. ii., 1873. 
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Indices. 



Men. 

Women. 

Cephalic 



... 79-5 ... 

77-7 

Frontal 



68*8 ... 

68-8 

Stephanie 



82* t ... 

82*0 

Yertical 



72 ‘2 

71-2 

Facial 



()5-9 ... 

65-9 

Orbital 



85-7 ... 

88-3 

Nasal ... 



46-8 ... 

^170 

Occipital foramen 



... 81-9 ... 

81-5 


C()x>halic Index, 

Tlie first moasnromcnts on tho skull wliich slioiild Lo takmi, 
wlicn Avo liavo no iiiiK?, to takii inoro, aro its greatest lengtli, (ir 
niaximuin antero-j)ost(*rior diainoter, and its greatest breadlh, or 
inaxinuiin transvtn’se diameter. They arc of tho greater value from 
the fact tliat, witli one or two oxce])tions, tlio saiiK*. methods of ]>r()- 
ceeding are usually followed, and the same marks [points do re/irnj 
made use of hy all craniologists. relation of one c(^[)lmlic 

index to another is the same for all, an index which Oaussiu 
calls the horizontal, in contradistinction from another less imporLnit 
— the verticiil. lie expresses the general form of the' skull very 
muclL according io fllumeiihach’s nonna verticalis. 

The antero-posterior diameter extends frojn the glal^ella to the 
farthest pf)int of the skull behind, at that point Avbich we hare, 
(•allied maximum occipital, and Avhich we mark with d pencil lor 
ulterior proceedings. IMorton, Iletzius, Thurnam, and Jlavis, Vun 
IJiier, Ilroca, Virchow, Ecker, and Wii'sbach, are unanimous on 
this matter. M. AVdeker alone dissents ; his corres])onding dia- 
meter extends from the interval between the frontal eminences to 
the same maximum occipital point. This is the diametef wliich 
]\I. fh'oca selects, with another object in view, under the name ei 
anttiro-posterior metopic. The maximum transverse} diameter 
taken, as its name indicates, transversely and maximum, wha^e^er 
tho spot may be whore it falls, by IMorton, lletzius, A'^on Uaer, 
Broca, Ecker, AViesbach. AVe must avoid going too low, where w 
sometimes meet with the supra-niastoidean projection 2nentioJicd at 
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212. Precaution must Ido taken to liold the two legs of the 
(‘oinpass perfectly horizontally, in order that the diameter may not 
1)0 oblique in the slightest degree. The method of W elcker slightly 
(lillers from this; ho places the points of the instrument at the 
junction of the two vertical and horizontal circumferences, about 
which we shall have more to say i)resently. ]\r. Virchow at one 
time had also his particular mode of proceeding ; his mark {jMtnt 
(U n-phi'c) was situated a little above the middle portion of tlui 
superior bordcu* of the temporal. Eut neitluu- of the transverse 
(liiimcters of these ohser van's was the maximum. 

M. Virchow, however, in his JMemoir on the Skulls of Coi)en- 
liageii,” in 1872, appears decidedly to have come round to the 
Idvnch method. It a]q)ears from the Crania Eritaniiica,'^ that 
authors of that work have not recognised the maximum trans- 
verse diameter, but on referring to the “ '’rhesauriis Craniorum,’’ by 
^Ir. Laniard Davis, it is evident that in this ri'specd they ai’o at 
one with most craniologists. 

It follows that the cephalic index, that is to say the. relation 
of the maximum transverse diameter to tlui maximum antero- 
posterior diame^Kir, of which the formula is > Jiresents 

itself under pn^cisely the same conditions to Morton, lictzius, 
'riiurnam. Von Eiier, Eroca, Davis, Ecker, V^iesbach, Pruner- 
Eey, as •well as to th(i Italian anthropologists, that it was 
(liuiiiiished at the exp(mse of the transverse diameter by the 
original method of Virchow, and that it only dilfers from that 
of M. Welcker. 

This iiuh'x varies in the human races from 71*40 in Greenlanders 
to 85*63 in Lapps, in the averages of the sevies ; and from 62-62 in 
a I7ew (kdedoniaii to 92*77 in a Slav (Wend) in particular instances. 
The difference is greatcu' if we include the distorted skulls. A 
scaphocephalus in the Laboratory of Anthropology has an iiuhix of 
56-33, and a Peruvian skull of an Inca, one of 103. The extreme, 
indices are found in the long or dolichocephalic skulls of lietzius, 
and in his round or brachycephalic.* Eetween the two a term 
■'vas wanted to designate the medium skulls, and IM. Eroca has 
* “ Ethnologische Schriften,” by A. RetziuB. Stockholm, 1864. 
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called them mesaticophali. But from the fact that in practice there 
exists a vast variety between the extremes of the groups, M. Broca 
gave the name of sub-dolichocephali to the skulls which were less 
long, and siih-l)rachyc(i])hali to those which were less round. Hence 
he makes live divisions, as follows; 


CEPHALIC 

DolicliO(;opliali ... 

Sub-d< iclioccphali 
Mesaticcpliali ... 
Sul)-hrachycephali 
Brachycephali ... 


INDICES. 

and under 

75-01 to 77-77 

77*78 „ 80-00 

80 01 „ 83-33 

... 83 -34 and above 


This nomcncLiture is universally adopted in the present day, 
as being most generally useful, except by Thurnam, Huxley, and 
W('lcker. 

In Thurnam^s system the dolichocephali are 71 and under ; the 
sub-dolichocephali from 72 to 73; the orthocephali, which replace 
M. Broca’s mesaticophali, from 74 to 76; the sub-brachycephali 
from 77 to 79; and the*, brachycephali 80 and above. The 
system of M. Welcker differs slightly from this. His orthocephali 
are from 74 to 78; his sub-brachycephali from 79 to 8p ; and his 
brachycephali 81 and above. In Mr. Huxley’s system the terms 
themselves arc altered. His mecistocephali are 69 and under; the 
iiiesocephali 71 to 74 ; the orthocephali 74 to 77; the sub-bmehy- 
ccjihali from 77 to 80; the eurycephali from SO to 85; and the 
braehystocephali 86 and above. The term “ orthocephcalus ” in the 
three systems is given from the belief that such an average is more 
satisfactory and more suitable than otliers. 'Idiese differences of 
terms and limits of groui^s, moreover, lose all their interest to the 
foreigner, inasmuch cas we are in the habit of expressing the form 
of a skull simply by the index figure. 

In the course of this work we confine ourselves to M. Broca’s 
nomenclature. 

The cephalic index of Wclcker being the only one which 
fundamentally differs from ours, that is to say in the method of 
taking the two diameters, we have endeavoured to determine in 
what that difference consists. The following is a resume of the 
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(Comparative results of our own and ^\. Wolckor’s inodsiiromcnts of 
25 Auvergnians and 25 negroes; they express the difficrence in 
plus or minus by M. AVelcker’s method : 

Auvergnians. Negroca. 

Individual variations, from +1-22 to - 5 39 From +1-39 to -6*39 

Mean ,, „ “1*38 „ +0*93 

The two means are contradictory, whiedi is not surprising, con- 
sidering the like variations in plus and minus. On the one hand 
transverse diameter of Welcker is always smaller, and liis 
antcro-posterior sometimes longer, sometimes shorter, according as 
the frontal eminences are projecting or not. On the other, our 
o.iit(ux)-x)ostcrior dianuiter varies with the proj(cction of the glahella. 
ii is admitted, however, that the indices of Welckor are weaker 
hy two units, and his averages are really smaller than those of otlier 
o1)servGrs. .But two units would be too much, and for our 
srii liave come to the conclusion that there is no possible advantage 
ill making a comparison between the results of the two systems. 

One of the first effects of the methodical arraugernent of tlieform 
of the skull, on an examination of a large numlier of sx^ocimens, Avas 
tlie reversal of a celebrated doctrine of Ketzius. He stated lluit 
the aboriginal races of Kiirope, which wer('< then rex^resented by the 
bins and the Basques, are brachycexihalic, avIuIij the racics nt'xt 
ill order are dolichocex)halic. The discovery that the Basques are 
ilolichoccphalic gave the first blow to this Ixdief ; that of the 
oucient fossil skulls, all of; Avhich Avere dolichocexdialic, com|dehMl it. 
It Avas subsequently established that the negro races are generally 
Very dolichocephalic, and the greater number of the Mongol races 
hrachycephalic. It is only lately tliat a bracliyccx^halic race has 
heen discovered among the blacks of Occxinia. The Ilypcrhorean 
i^ice, indeed, was sex^arated as soon as it Avas ascortaimrl that in 
point of number the Lax)X)s and Ivsquimaux, AAdiicli Avero hotli in- 
cluded under this title, are, the former the most brachycopludic, 
and the latter the most dolichocephalic in the Avorld. (lonshh'ring 
the imjiortance of the cexihalic index, Avliicli lioAiaivcr is oiu^ of 
those emxiirical characters to Avhich Ave hav^e alreatly alluded, avo 
shall give tables of it derived from various sources. 
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Tlic first is tliat of M. Broca.* 


(1) DOraCHOCEPHALIC. 

27 Australians ... ... ... ... ... ... ... 71-49 

21 Esquimaux of Grcculand ... ... ... ... ... 7l‘71 

54 New Caledonians ... ... ... ... ... ... 71’78 

18 Hottentots and Bushmen ... ... ... ... ... 72-42 

8 Katlii'S ... ... ... ... ... ... ... 72-54 

85 Nc'f^roes of Western Africa ... ... ... ... 73*40 

V) Cro-Maj^nun and Paris diluvium (Stone period) ... 73-31 

10 Tro<^lodytes of La Lo/.cre (Poli.slicd Stone epoch) ... 73-22 

22 Nubians of the Elephantine Isle ... ... ... ... 73*72 

19 Arabians of Algeria... ... ... ... ... ... 74*0(> 

12 Pariahs of Calcutta ... ... ... ... ... ... 71*17 

> 11 Berbers ... ... ... ... ... ... ... 7l*()3 

(2) SUB-I)OLICIIorEPHALIO. 

51- Dolmens at the north of Pari.s (Polislicd Stone epocli)... 75*01 

28 Corsicans of Avapessa (18th century) ... .. ... 75*35 

20 Guanch CM of the Canaries ... ... ... ... ... 75*53 

81 Ancient Efjfyptians ... ... ... ... ... ... 75*58 

20 Dolfiiens of La I jozc re (Polished Stone epoch) ... ... 75*80 

10 Tasmanians ... ... ... ... ... ... ... 76*11 

41 Polynesians ... ... ... ... ... ... ' ...» 76*30 

81 Merovingians, ... ... ... ... ... ... 76*36 

12 Modern Egyptians, Copts ... ... ... ... ... 76*39 

60 Spanish Basques (Guipu'/.coa) ... ... ... ... ^ 77*62 

28 Chinese !.. 77*60 

I 

(3) MKSATICEPIIALIC. 

44 Troglodytes do la Marne (Bayo, Polished Stone epoch) . . . 78 09* 

36 Gauls 78*09 

25 Mexicans (not distorted) ... ... ... ... ... 78*12 

53 Normand.s of tho 17th century (St. Arnould, Calvados) 78*^7 
49 Hollanders ... ... ... ... ... ... ... 78*89 

16 Troglodytes of L’Oise j[Ori*ouy) (Polished Stone epoch) 79*50 
384 Parisians from the 12th to the 19th century ... ... 79*45 

27 South Americans (not distorted) ... ... ... ... 7916 

36 North Americans „ ... ... ... ... 79*25 


* “ Sur la Classification et la Nomenclature d^apr^s les Indices Cepha- 
iiques,” by Paul Broca, in “ Kevuo d’Anthrop.,’' vol. i. p. 386, 1872. 
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(4) SUB-BIIACHYCKPHALIC. 

57 French Basques (St. Jcan-de-Luz) ... 80*25 

4 Esfchonians ... ... ... ... ... ... ... 00-30 

63 Bretons (Ijow) fi-oiii the north coast (Cantons Bretonnais) SI -25 
11 Mongols, various ... ... ... ... ... ... 81*40 

11 Turks 81-49 

20 Javanese (Vrolik collection) ... ... ... ... 81 -Gl 

73 Bretons (Low) from the north coast (Cantons Gallots) 82 05 
II Alsatians anti Lorrainians ... ... ... ... ... 82 03 

(5) BRACHYCEPHALIC. 

10 Tntlo-Cliincso ... ... ... ... ... ... 83*51 

22 Savoyards ... ... ... ... ... ... ... 83*63 

5 Fins ... ... ... ... ... ... ... ... 83f)9 

88 Auvor^nians (St. Nectairc-lc-Ilaut) ... ... ... 81*07 

11 Croats 8I-83 

6 Bavarians and Sivabians ... ... ... ... ... 8 t*S7 

11 Lapps ... ... ... .. ... ... ... 85*07 

12 Syrians of Gebol-Chcikh (slightly distorted) ... ... 85 05 


The following table is tak('n from the Thesaurus Oaiiiornm ” 
of Mr. Barliartl Davi.s, and from tin*- suj>])lmnont 1o tlie sami; 
work. AVe wisli (‘.specially to direct ath'iition to the thrc(‘ series 
of Es(_[uiiiiaux, and the four of the savage tribes of India : 


1 16 

Ancient Britons .. 

... 77 0 

•3G„ 

Anglo-Saxons 

. . . 760 

39 

English 

... 77-0 

'*31 

Irish 

... 750 

12 

Swedes 

... 75'0 

14 

Prussians ... 

... 78-9 

K) 

Fins 

... 820 

It 

Esquimaux of Greenland, or Eastern ... 

... 71*3 

G 

,, „ Central ... 

... 75*1 

6 

,, „ Wc.stcrn ... 

... 75 3 

116 

Kanakas of tlu*. Sandwich Islands 

... 80 0 

31. 

Marquesan Islanders 

... 77’6 

7 

Maoris of New Zealand ... 

... 75*0 

17 

Tasmanians 

75*6 

28 

Australians 

... 71-8 

7 

Kasligars and Yarkandians 

... 76*4 

10 

Affghans ... 

... 79*0 

11 

Birmese ... 

... 86-6 


B 
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8 Assam tribes 76*4 

46 Tribes of Southern Himalaya ... ... ... 760 

12 „ Central India .. . ... ... ... 73*3 

8 „ the coast of Coromandel (India) ... 73*6 

The following list of M. Wiesbach relates entirely to one 
special group of peoples : 


30 Euthenians (Slavs of tho North) 

82-3 

40 Poles „ „ 

82-9 

20 Slovacians „ „ 

83-5 

40 Tehees „ „ 

83*1 

72 Croats (Slavs of the South) 

84-4 

19 Slovcnans „ „ 

81*3 

41 lloiunanians 

82-8 

40 Maf^yars 

82-3 

130 Austrians (German) 

820 

40 Italians (North) 

81*8 


The following is a series collecti^d from various sources. The 


Veddahs ought to be included with those of India in the pre- 
ceding tables, and the Aleutians with the Western Esquimaux of 

Mr. Davis’s list : 


101 Esquimaux (Bessels) ... .i. 

7) *37 

12 Veddahs of Ceylon (various authors) ... 

71-75 

5 Tohuolekcs of Piitajifonia (Topinard) ... 

72-22 

6 A'inos (various autliors) ... 

76-00 

12 Bulgarians (Koperni^ki) 

76-60 

9 Tsiganians (Hovelaeque) 

77-;45 

20 „ (Koporni<,-ki) 

77-40 

16 Aleutians (Bessels) 

7800 

9 Andamans (various authors) 

81-87 • 

12 Magyars (Lenhossek) 

82-90 

100 Germans, Southern (Eckcr) 

83 00 

10 lloumanians (lIovelac([ue) 

84-06 

30 Lapps from Scandinavian museums (Hamy) . . . 

84-93 


The Vertical Index. 

The vertical index, or index of height, is less important. It gives 
the form of the skull according to an antero-posterior section, which 
divides the cranial ovoid into two lateral halves, in the same way 
as the cephalic index, or the index of breadth gives the form of 
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the skull such as is shown by the norma verticalis of Elumenbli^?h. 
[t is the relation of the vertical diameter to the before-mentioned 
iiuiximum antero-posterior diameter. Its formula is 

but there is a want of unanimity here ; in France there is only 
one way of taking the vertical diameter ; in other countries there 
are several different ways. There is not the slightest doubt that 
its inferior extremity should commemui at the occipital foramen, 
and, for greater precision, at the basion. liut ^dlere are we to 
make its superior extremity meet 1 What 'we look for first is the 



Fig. 28.— a Alvoolo-condylean plane ; K V, Tme vortical cliarneter in relation to tljiis 

plane ; H C, Plane of the occipital foramen ; X V', Vortical diameter of Mr, B. Davis 
in relation to this plane; K B, Vertical or hasilo-bregmatic diameter of M. Broca; 

Naso-basilar lino ; K A, Alvcolo-basilar lino ; A N, Naso-alveolar line ; K N A, 
Facial triangle of Vogt ; K E, Basilo-sub-nas;il lino ; N E, Naso-sub-nasul line ; K N E, 
Facial triangle of Wclckor. For the other lines, &c., see Fig. 5. 

<^ulminating point of the vertex. How are we to determine it? 
^Sonic guess it ; others make it have relation to one of the natural 
l>laiics at the base of the skull. Now, if, following tlH3 example of 
B. Davis, we make it have relation to the plane of the occipital 
hirainen, it falls generally about tliree or four (•(mtimetres lx.diind 
t]i (3 bregma, while if it has relation to the real ])laue of the base, 
fh(3 alveolo-condylean, it corresponds as luiarly as possible to the 
bregma. The following shows the situation of the vertex in front 

R 2 
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( + ) or behind ( - ) tlic bregma in cither case. V' when it i 
determined by th(i plane of the occipital foramen, K C., as i] 


V, AAdicn by the alveolo-condyh 

3an plane A P Q.* 

V'. V. 

Mill. Mill. 

12 Cavernc do I’llomme Mort . . . 

- 42 

0 

21 Auvergnians ... 

- 41 

- 1 

2L Bretons (Low)... 

- 40 

- 1 

10 Mongols and Chinese .. 

- 33 

+ 3 

21 Nubians 

- 20 

- 9 

31 Negroes of Africa 

- 32 

-10 


Wlience docs this dilferencc arise 1 In the first case, V', from 11 1 
angular deviation of the plane of the occipital foramen, tli 
aTit(‘,ri()r horde, r of which is raised in white races and deju’esseil ii 
llie inferior racics. In the second, V, from the vertex hciii; 
I)laced as it appears on the living subject when the individual look 
♦straight in front (d him. Jhit this vertex })ercoptibly corresponds 
the bregma. AVliy not then simplify tlui manual proceeding It; 
directly taking tlie basil o-bregma tic diameter as the vertita 
diaiiKiterl This is what M. Eroca has done. 

In 250 Parisians, the vertical index, thus understood, was 71'*^. 

The following arci some examples borroAved frcni M. Broca, ii 
which sex is tak(‘n account of :t 



Men. 

Women. 

03 Bretons (Low)... 

... 7t-6 

... 70-8 

28 Corsicans 

... 71-5 

72-0 

125 Parisians (19th century) 

... 72-2 

... U-7 

13 Esquimaux 

... 72-8 

. . . 73-4 

88 Auvergnians ... 

... 730 

... 73-8 

86 Negroes of Africa 

... 731 

... 73-5 

64 New Caledonians 

... 73-7 

... 74-0 

27 Chinese 

... 77-:^ 

... 7G-8 

18 Caveriie do ri I omme Mort ... 

... 68-9 

... 730, 

This table is rather favourable to ^I. 

Virchow’s 

vicAv ; hi: 

figures indeed cannot express it more 

strongly. 

He put 


* “ Exameu dcs Mesures Craniometriques du ‘ Thesaurus Cranioruin,’ ’’ 
Paul Topinard, iu “ Revue d’Anthrop.” vol. ii. p. 99. 

f Lcs Cranes Anciens d’Originc Septentrionale a Copenliague,” hy 
Virchow, in “ Arch, fiir Anthrop.,” vol, iv., 1871. 
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vertical imlcx in tlio first lino among his craniomotrical measure- 
ments. 

The following are those which he puhlished some years agoi 
Tlu‘, lirst column gives the ordinary A^ertical index; the second tlu^ 
ivlation of its height, not to the length, but to the breadth of the 
skull : 

lleig^ht to length. Iltight to breadth, 

6 Lapps ... ... ... ... 7(»‘0 ... ... HO-2 

5 Grcciilaudcrs ... ... ... 7l‘0 ... ... 1020 

3 Fins 73-2 ‘Jl l 

Tills table also shows the defective- side. Es([uimaux luive one 
of the most, if not the most, elevated skulls in existence ; Lapps, 
III Ic'ust those in the museum, have, on the contraiy, one of the 
least so. According to the foregoing table it is the reverse. It is' 
l)i‘cause in every iiuh'x theri^ are two factors. In the ordinary 
(' 1 ‘plialio, the one by increasing, the other by diminishing, or tint 
reverse, contribute to the same end. In this there is not hing of 
the kind. The vertical iiulex of the first column is s.mall in tin; 
Es([uimaux, because the length of the skull in proportion to its 
height is enormous ; it is large in the Lajips heoausc*- this length is 
reduced to a minimum. The second imh^x appears morci to the, 
jioint ; the same ohjcctioii, however, is applicable to it, oxco[)t that 
it has refer(u;ce more to the breadth. In our opinion, hy adding 
h'gether the hvo indices, and taking the mean, the result Avould lie 
inon^ correct. We should tlius have a mixed index of height of 
ill the Esipiimaii, of 82%5 in tlie Lapp, and of 82*1 in the 
Fin ; which is in accordance Avith Avhat we should (‘xpect from tint 
apliearance of these skulls. This neAv index Avould enable one to 
distinguish, otherAvise than hy the vioAV, the ■ acrofje-iihalic, or 
elevated, from the jdatyc('[)halic, or low skulls. In the 381 
Parisians of M. Broca it is 7 7 '2. 

The three foregoing diameters, and the throe circumferences of 
^vhieh Ave are about to speak, are the fundamental measurements 
ky means of Avhich the cranial ovoid is recogniscMl in its ensmihle. 

The various sections of the antero-postorior circumfer(3ncc are 
taken Avith the tape as folloAV's: (1) The suh-cerebral, or that sub- 
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jacent to tlie brain, from the nasal to the supra-orbital point. (2) The 
cerebral or frontal, from this point to the bregma. (3) The parietal, 
from the bregma to the lambda. (4) The occipital, from the lambda 
to the inion. (5) From the inion to the oj)isthion. The length of 
the occipital foramen and the naso-basilar line, in a direct line from 
the basion to the naso-frontal suture, the point de depart of tlici 
circuit, complete the circumference. Its different parts are more in 
use, indeed, than its ensemhle for the purpose of comparing tlie 
development of each portion of the skull. Logically, the sub- 
cerebral, which belongs to the face, should be excluded from it, and 
we should substitute for the naso-basilar line, the ophryo-basilar 
line ; but custom has decided otherwise. 

The transverse circumference consists of two portions — one, the 
supra-auricular, going from a point situated above the auditory 
foramen, on the line passing from the longitudinal root of the 
zygomatic process to the analogous point on the opposite side, 
passing througli the bregma ; the other, but little used, connecting 
the same two points by passing beneath the skull. It is ciistoniiiiy, 
with a view to ulterior operations, to mark with a pencil on the 
sides of the skuU the outline of this curve, which '^divides it into 
two parts, viz. the anterior and the posterior. The horizontal 
circumference commences at the suj^ra-orbital point, crosses the 
temporal ridge at the spot where the minimum frontal diameter is 
taken, reaches the maximum occipital point, and returns to its 
point of departure on the opposite side. The maximum anteio- 
posterior diameter represents its great axis. It naturally di\i<les 
itself into two parts, the one anterior the other posterior to the 
before-mentioned transverse curve. Ey comparing each of these 
parts to the whole, = 1 00, we at once have an idea of the relative 
development of the anterior and posterior cranium, and determine 
whether the subject is to be included among the frontal or occipital 
races of Gratiolet. The following are some examples of the hori- 
zontal circumference : 

Men. Women. 

Auvergnians 43 524*6 ... 89 602*8 

Contemporary Parisians ... 77 625*6 ... 41 498*0 

Lapps 6 512*2 ... 8 504*0 
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Men. Womeji, 

Chinese 21 511-6 ... 7 495*8 

Negroes of Africa ... ... 51 512*0 ... 21- 489*1 

New Caledonians ... ... 23 510*0 ... 21 491*4 

Hottentots and Rosjesmans... 10 500*7 ... 5 483*6 


Some craniologists discard the transverse circiinitereiKU', hnt all 
accept tlie otlu'r two. ]\r. Weleki'r aloiu; d(‘viat('s from t]i(‘. imdJiod 
of im'asuring the horizontal circumference hy taking it round the 
frontal emimmci's in front, and tln^. maximum occi])ital point 
behind, '.rhe. dilhuence*, hetween the measnreim'nt mach' in this 
way was three millimetres less than that hy tlie ordinary metliod 



PKi. 20. — MM, Minimum frontal diameter; SS, Superior frontal or bistcplianic diainotcr 
of Broca ; S T, Oblique lines of M. dc Quatref.ages determining the parietal angle ; 
G, VJidth of the nasal orifice, one of tlie factons of the nasal index : in the orbit'd 
cavity are tlie two lines .sliowing the orbital index ; O, Supra-oi bitul point ; N, Nasal 
point ; R, Sub-iuwal point : A, Alveolar iieiiit, &c. See Fig. 3. 

in 25 Aiivergiiians, and 18 more in 25 Negroes : which proves tliat 
the region of the frontal cminenccis Avas less devc'lojied in the 
former, and exceptionally very projecting and very ele.vated in the 
latter. 

1'he utility of the horizontal circumference may he noticed. 
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especially when we have to iletenniiie certain extraordinary patho- 
logical conditions, such as niicrocephaliis and hydrocephalus. The 
following, taken upon adults only, show : 


4 MicroccpUali 

... 349 

20 Demi-microccphali 

... 432 to 4S0 (about) 

1 Moclorato hydrocephalus 

... 550 

4 Exceptional „ 

... CIO 


The same circumha’cnce, hy Welcker’s method, Avas 05 1 in 
the last four, the excess heing owing to the projection of tlci 
inetopic point, and the frontal eminences in fi*ont of the supra- 
orhital point. The cases of negroes in Avhich the circumference, of 
iM. Welcker exc(*eded ours, Aven*. attribulahle to the same cause. 
Having measured the cranial ovoid in its enseiMc, aauj now jiro- 
C(M*d to measure; its dehiils. To the; luirietal Jiieasurements already 
indicated of tin; antero-posterior and liorizontal circumferences, avc, 
Avill add here the transA'crse diameters of the frontal and tla; 
ocjcipital. 

^lany nK^asureunents arc taken on the; frontal : (1) Tlie chord of its 
antero-posterior curve, as aatII as of its other curves^; (2) dda; 
transA'crse diameters. !M. Broca makes two : The superior transverse, 
or Stephanie, (S S, Fig. 2D), Avhose tAVO measuiing points are tln' 
stephanions at the union of the tem])oral ridge and,,th& coronal 
suture; and the, inferior or minimum (M M, Tig. 29). JL Eckcr 
and ]Mr. Davis take a maximum transverse frontal, hut on the 
coronal, Avlierever it may happen to ht^. jMorton tak(‘s om; oiily. 
namely at the, inferior and ant(‘rior angh; of the parietals. 
Welck(*r and \'irchoAV take the distance, from om*, frontal emiiKUicc 
to the other. The most important, undoubtedly, is tlui niiii^nnnii 
frontal, and Ilroca, Ecker, Eogdanolf, JManteg.azza, are, of tin- 

same opinion. say littli*, of M. Pi*uner-Bey, because lui has 

nciver indicated exactly his nudhod of proceeding, in his tables 
the inferior frontal of 30 negroes is 100 millimetres; this evidently 
cannot be their minimum. The minimum transverse frontal, 
is measured from the two points of the temporal ridge AAdiich most 
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n(*iirly ap[)r(.)acli each other, above the external orbital processes. 
It ^i^^enerally corresponds, in white races, with the transverse lino, 
inaiking the separation of the cranium from the face ; the supra- 
erliital point is then situated in its (amtn*. In the inferior races it 
has a tendimcy to be elevated, and in some exceptional cases it 
asi'cnds as liigh as the vertex. Tt is, ncvertlieless, usual to take 
it above the superciliary arclies, so tliat tlie epithet inhuior ” would 
he a better one. The following are some examples of this 


measurement : 

MilUmMrcs. 

38i Parisians ... ... ... ... ... ... i)5*7 

88 Auvrr^nians ... ... ... ... ... V7’7 

(50 Basques (Hpanisli) ... ... ... 0()"1 

58 ,, (Ercncli) ... ... ... ... ... 0()'2 

GO (Jallo-Bretons ... ... ... ... ... OH'O 

(53 Protons (Low) ... ... ... ... ... 07’3 

]8 (t-ivawno do V iromnu' Mort ... ... ... 1)20 

8 Lap[)S ... ... . . ... ... ... 100‘0 

28 Chincso 1)2-5 

]5 Es(piinianx ... ... ... ... ... ... DI-l. 

82 Ncf^^rocs of Africa . ... ... ... ... 1) ^■2 

22 Nubians ... ... ... ... ... ... 1)3-2 

5 1* New Caledonians ... ... ... ... ... 1)3-5 

8 Tasnianians... ... ... ... ... 1) !-0 

12 Australians... ... ... ... ... ... l.)2-7 


To lie^snre there an^. marked diff(;renccs between one S(‘x and th(i 
oilier. Tor examph’, : In bl negroes, the diaim-ti-r was Db niilli- 
mi-^res, and in 21 negre.s.ses, 90; 23 Xew (hiledunian men, 95, 
24 Avonien, 91 ; 43 Auvergnians, males, 108, 3!) fiMiiales, 95, Ac. 
The narro’west forehead observed by M. Broca is 82 in a female, 
i'arisjan of the same period, and the Avidest, 122, in a mah*. Parisian. 
Ihit Avliat is probably of greater importance is the n-lation betwt-eii 
this minimum lirc-adth and tlie maximum breadths of the ])arts of 
the cranial envelope, situated in front and behind. iM. Ilroca com- 
pares this minimum frontal diameter (1) To th(‘. superior and 
maximum frontal, or Stephanie diameter upon thii tc.-mporal ridge ; 
(2) To tlie transverse maximum diameter of the skull. Ilmice a 
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Stephanie index, the averages of which vary in different races from 
79 to 92, and a frontal index, of which the following are some 
examples : 


381* Parisians ... ... ... ... ... ... 68'0 

63 Bretons (Low) ... ... ... ... ... 67‘7 

88 Anvergnians ... ... ... ... ... 666 

15 Esquimaux ... ... ... ... ... ()9'8 

28 Chinese ... ... ... ... ... ... 66'5 

29 Javanese ... ... ... ... ... ... <it‘8 

82 Negroes ... ... ... ... ... ... 70*5 

8 Tasmanians ... ... ... ... ... 67*0 

12 Australians ... ... ... ... ... 71*2 


The maximum transverse occipital diameter extends from 
one asterion to the other. M. Abel Hovel acqiie made this the 
subject of a papc'v .at the last meeting of the French Association for 
the Advancement of Science, at Lille.* The following complete tin? 
series of transverse straight measurements, whirdi arc taken at 
pleasure on the several regions, according to the object we have in 
view : (1) The sujua-auricular chord of tin*, transverse', curve, already 
iu(li(’.ated ; (2) A maximum bii)arietal diameter, which is generally 
confounded with the ordinary maximum transverse ;* (3) •A bitem- 
I)oral diameter, its maximum taken at th(‘, surface of the temporal 
shell ; (4) A bimastoidean diametc'r, which extends from the 
middle of the line, passing from the summit of the mastoid process 
to the posterior extremity of the .squamous suture of the t'emporal 
of the other side, according to 'Phurnam, Davis, and Ecker ; and 
from the same suiiimit of one mastoid jwocess to the other, accord- 
ing to Morton, "VVc'h'kc?!’, and Yirchow; (5) The distance from one 
parietal eminence to the other, so extolled by M. Mhdcker. Various 
projections, angh'.s, and radii contribute to our knowledge of -each 
of these several regions. 

We may add that after the ordinary longitudinal diameter, 
M. Broca usually takes the longitudinal metopic, from the metopic 
point to the maximum occipital point, and the longitudinal iniac 
from the glabella to the inion, which, compared to the former, 


* See the Report of the session 1871-. 
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enables us to know, the one the degree of projection of the forehead, 
the other, with certain limits, how far the cerebral region ovcirlaps 
the cerebellar. Wo may add that it measures the bre^adth and 
the length of the occipital foramen also, and establishes its relation, 
the latter being =100. M. Broca’s methods of nieasurciineiit not 
liaving yet been published, we shall give a summary, as to this 
latter point, of the researches of M. Mantegazza. 

This eminent anthropologist has directed his Avhoh^ attemtion to 
the occipital foramen. In the first place he has taken its index 
according to M. Broca’s method, and has concluded from it that 
there is no relation between its form and that of the cranium. A 
narrow cranium may have either an elongated, a moderate, or a narrow 
occipital foramen. In the second place, ho has measured its super- 
ficies by the aid of little wooden cubes, and, in the interspaces, witli 
little metallic needles, and has comi^ared it, ex])r()ss(Ml in square 
millimetres, to the cranial capacitj^, expressed in cubic ceutinietres. 
This last being taken as 100, he thus obtains tlie ceplialo-spinal 
index. In 200 skulls of all kinds, his m(‘an was 18*8, the two 
greatest indices were 29 *04 and 27*20, and the two smallest 12*50 
and 13*07*. In anthropoids the hidex is still less, tlu‘. highest 
being 8-35. In the memoir of M. Mantegazza, alr(;ady mentif)ned, 
the same series have given us the following mean cephalo- spinal 
index : * - 


Italians 
6 Negroes 
3 New Zealanders 
2 Australians . . . 


19-9 

16-8 

17-9 

17*a 


These series are too limited, and moreover, the threi*, inferior 
races^ occupy a position in them more nearly apjnoaching the 
anthropoids than the superior race represented by the Italians, whi(;h 
it is well to notice. 


Measurements of the Face. 

They are general, or special, some having reference to the propor- 
tions as a whole, others to details. The former concern the 
l)readth, the length, and the thickness, or median antero-posterior 
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soction. Tlio imiximuin broadtli is not situated at tlio elieek-l)oiios^ 
e.ven in the yellow races, hut at the zygomatic arches. It is 
that the maximum traiisviirse or hizygomatic diameter of the fac-c 
is taken ; (jrauiologists are unanimous on this point. A himalar 
diameter, hoAvever, Avould have heen one more Jiieriting considera- 
tion, from the fact that upon it depends the physiognomy of 
the Kscpiimaiix ; hut the diniculty to iind upon it deliiiite niarking 
points of any A'aluc, has caused it to h(‘ looked U[)oii with disfavour. 
Th(^ maximum length is tak(*ii in dillercoit Avays, AAdiich it is im- 
portant to point out precisely. It must he rememhered, in tlu^ 
lirst place, that on tlie living subject the face extends from the line 
of th(j hair at thi‘- top of tlu'. fordiead to the chin, Avhile on tlu* 
skeleton it only comm(‘nc(*.s at th(‘, iin(‘, of s(‘.[)aration of the cranium, 
that is to say, at the supra-orhital point. In the scmond place, 
and consid('ring Iioav ran*ly ^Yi^ tind skulls Avith the loAver jaAV 
atlaeheil, and the diiliculty of replacing the latter in its articulation 
(jxactly as in the living subject, it is usual to study the loAA’er jaAv 
s(‘parat(^ly, and only to employ the Avord ‘‘ fac(^ ” for the portion above. 
tli(i superior alveolar horiUu-, Avhich Ave haAT (dscAvlierc called tlr^ 
su])(n‘ior face.’^ AVe haA'e, then, throe lengths, Avliieli mi*st not hii 
confounded; namely, the length of the entire face; the total length 
of the. face from the supra-orhital point to tluj point of the chin; 
and the sinn)le length from th(5 supra-orhital to the alw'olar point. 
The folloAving is an extract from Al. rruner-l>eys tallies; the 
jigures in the lirst e.olumn show the total hmgth of the face, those 
of the second its bizygomatic breadth : * 


IS Esqniiiiau.x; 

Lcn^tb. 

Mill. 

13G 

Breadth. 

Mill. 

135 

12 Ciiiuese 

134 

137 

10 Scandiiiavians 

12‘) 

132 

(3 Germans (Soul li) 

127 

131 

30 Now Caledonians 

... 125 

137 

30 Negroes of Africa 

12t 

130 

8 llottontots 

... 116 

123 

G Lapps ... 

109 

13G 


The part of the face, then, 


ihjacent to the eyebroAvs is longest 


in the Esipiimaux and Chinese, ami shortest in the Lapps. On 
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ilie oilier hand, the Chinese and the i^ew Caledonians liave the 
broadest face, and the Hottentots the narrowi'st. 

The simple, or ophryo-alveolar, length of the face should no 
longer he confounded 'with the. naso-alveolar line, 'whic.h goi*s from 
the nasal to the alveolar point, nor Avith the height of the face, 
'which is the perpendicular falling from the supra-alvi'olar point 
upon the alveolo-condylean plane. The hrst two, always ol)li<pie, 
are taken with the compass, the last is the vertical ])rojectiou of 
the face in the normal attitude of the head, and is taken as we see 
in Fig. ?)2. 

M. llroca compares this length to the hizygomatic diameter, 
imdi'r the name of facial ind(‘x, with this formula 

’ liizygoi untie duun. 

The following art'- some examides : 

13 Esquimaux ... ... ... ... ... ... 73't 

80 Negroes ... 08-() 

09 Callo-llrotons ... ... ... ... ... (I8’5 

88 Auvergniaiis ... ... ... ... ... G7’9 

49 Now Caledonians ... ... ... ... ... (JG-2 

125 Parisians ... ... ... ... ... ... 059 

12 Au.straliaiis ... ... ... ... ... ... G5‘(> 

,8 TAsnianian.s G2 G 

The median section of the face (Fig. 28) has the aj^pearauce of 
a triar-gle, whose base is represented by a line passing from the 
basion, K, to the alveolar point. A, and whose two other sides ar(‘. 
Ilie naso-basilar line, X Tv, e.xtonding from the basion to the nasal 
point, and tlici naso-alveolar line, of which we have just spoken. 
Tliis last giv(is the anterior profile, of the superior maxilla, ainl pi‘o- 
duces ]»rogiiathism ; later on av(‘. shall study its inclination. The 
lir.st, or basio-alve.olar, is interesting in so far that its elongation or 
shortening causes the naso-alveolar line to be straightem'd or plac.cal 
fartlnu* luickwards. With regard to the third, or naso-hasilar Jim*, 
as to which it is doubtful Avhethcr it forjiis a constitiKUit part of 
the antero-posterior circumference of the. skull, the Cermans hav() 
laid considerable stress upon it. They consid(jr it as the philo- 
‘Sophical base of tlu; cerebral skull ; as the chord of the curve whicii 
the bodies of the three cranial vertebne describe; as the axis around 
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which the skull, on the one hand, and the face, on the other, 
revolve. 

The following are its absolute lengths, according to M. Welcker 

Millimetres. 


3 Papuans, 2 Birmese .. . ... ... ... .., 96 

13 Buginese, 2 Lapps, 3 Brazilians ... ... ... ... .., 97 

6 Jews ... ... ... ... ... ... ... ... ... 98 

2 Hungarians, 5 Tsiganians, 6 Madunins, 2 Hottentots ... ... 99 

30 Germans, 12 Russians, 5 Cossacks, 5 Tartars, 16 Chinese, 

2 Mexicans, 20 Negroes ... ... ... ... ... ... 100 

3 Scotch (Highlanders), 5 Baskirs ... ... ... ... ... 101 

8 French, 6 Hollanders, 6 Malays of Sumatra ... ... ... 102 

9 Fins, 7 Moluccans ... ... ... ... ... ... ... 103 

6 Australians, 3 Ancient Greeks ... ... ... ... ... 104 

11 Es(iuiaiaux ... ... ... ... ... ... ... ... 106 

2 Kuthrs 107 


We may atld that the naso-basilar line is generally shorter in the 
brachyei'.phaJi Ilian in tlie dolichocepliali, which may easily be 
imagined. 

MINI. AViileker and Virchow, who have given special study to the 
facial triangle, compare tin; naso-basilar line to the rest of the 
aiitero-posterior circumference of the skull, of which it •‘forms an 
arc. In the following table, this line being = 100, tlio circum- 
ference in the various races Avould be : 


2 Hottentots ... ... ... ... ... ... Tl8 

16 Chinese ... ... ... ... ... ... lO'Jk' 

30 Germans ... ... ... ... ... ... 404 

9 Kalmucks ... ... ... ... ... ... 403 

20 Javanese ... ... ... ... 403 

20 Negroes ... ... ... ... ... ... 402 

5 French 398 

6 Australians ... ... ... ... ... ... 395 


There is no great amount of instruction to be derived from this. 
The same authors have since compared the naso-basilar line, not to 
the line proceeding from the hasion to meet at the alveolar border, 
but to that Avliicli, proceeding from the same point, crosses the 

* Untersnehungen iiber Wachsthum und Bau des Menschlechen 
Schasdels,’’ by H. Welcker. Leipsic, 1862. 
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vault of the palate, and terminates at the suh-nasal point. Wo 
are at a loss to understand their reason for thus heaving out the 
alveolar arch. The following are the results, the naso-basilar lino 
being as previously = 100, the palatine line in question would be ; 


4 Egyptians, 2 Ancient Greeks ... ... ... 87 

3 Scotch, (5 Turks ... ... ... ... ... 91 

8 French, 6 Jews, 5 Tsiganians, 4 Lapps, 5 Tartars, 

9 Kalmucks, 16 Chinese, 7 Mohiccaus ... ... 92 

11 Esquimaux, 6 Madurans, 12 Bugineso, 2 Hot- 
tentots ... ... ... ... ... ... 93 

20 Germans, 12 llussians, 20 Javanese... ... ... 94 

5 Cossacks, 6 Malays of Sumatra ... ... ... 96 

2 Kaffirs 97 

6 Australians, 5 Ancient Romans ... ... ... 98 


There is nothing to be deduced from this ; it would however 
denote prognathism, according to M. Virchow. The angle which 
the naso-basilar lino makes, not with th(‘. naso-alveolar lino, as it 
should be, and as M. Vogt makes it, but Avith the naso-sub-nasal 
line terminating at the sub-nasal point avIktc*. tluj preceding iJalatiiio 
line meets, has been studied by MM. Wclck{a‘ and Virchow, under 
the name of r{iso-basal angle (K. K E, Eig. 28.) 

The folloAving arc some results : 


6 Turks 



... 61-3 

S French 



... 651 

^ Kalmucks 



... 65-8 

16 Chinese 



... 65-9 

30 Germans 



... 66-2 

11 Esquimaux 



... 66-7 

2 Hottentots ... 



... 67-5 

20 Negroes of Africa ... 



... 71-1 

‘ 6 Australians ... 



... 72 0 


This angle also professes to give the measurement of prognathism, 
hut it leaves out the sub-nasal portion of the maxilla, tlio 2 iiost 
important in this respect, and only concerns itself Avith it.s superior 
or nasal portion. These ligures are, in other respects, more chxpient 
than words. The Germans arc certainly less prognathous than the 
Chinese, as one glance at a Chinese skull Avould show in a moment. 
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The measurements •which the median facial triangle gives cf 
Germans do not tend to anything of a decisive character, which 
appears to us owing to the unfortunate sele(;tion of one of its 
points, the suh-nasah The true facial triangle ought to have its 
apex at the alveolar point, as Vogt desires it to liave. In tlie 
next chapter we shall speak of another way in which M. Assezut 
has understood the facial triangle, and of the results which he has 
obtained. 

The straight or curved measurements belonging to particular 
regions of the face are more numerous than those of the craniuui. 
There is but one organ in the latter, while there are many very 
distinct organs belonging to the fac.e. Each bone, each cavity 
varies in its configuration, and furnishes certain elements by wliich 
to distinguish races. The measurements Avliich have been most 
studied are those which give the nasal and tlic orbital indices. 

The Nasal Index. 

The nasal index is the relation of the maximum breadth of the 
anterior orifice of the nose (G, Fig. 29) to its maximuni length, 
taken from the nasal spine, E, to the naso-froiital suture, Ilii.'* 
character, in a certain j)oint of view, is included in the category 
of those establishing a transition from jMan to the ape, J^ut nioro 
still among those tlui raihmale of which lias not hs yet been 
explained. AVhile the negroes of Oceania are f(jr the hiost i)ait 
inferior to the negroes of Africa, as regards this index they ai(5 
their superiors. It substantiates what W(j stated, that the friost 
rational characters in craniometry, as the facial angle, do not 
always lead us to form a real distinction between races; whih^ 
which d priori would be looked upon as indifierent, may*f)e of 
the utmost importance. It shows that ([ualities derived from the 
conformation of the organ characteristic of the zoological hum an 
groups, are sometimes surpassed by those deduced from j^eculiaritics 
in the conformation of secondary jiarts. M. Eroca has, in fact, 
discovered that the nasal index is one of the best for the purpose 
of distinguishing the various races of mankind, although he does 
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not arrange them in a regular scale conformably to the exalted idea 
that we ourselves form of those races. The following extracts from 
his tables show this : 


16 Hottentots 

... 



... 66 38 

8 Tasmanians 




... 56 92 

83 Negroes of Africa 




... 5t-78 

28 „ Nubia .. 




... 55*17 

14 Australians 




... 53 39 

66 New Caledonians .. 




... 53-66 

29 Javanese ... 




... 61* 17 

11 Lapps 




... 50-29 

41 Peruvians ... 




... 50-23 

26 Polynesians 




... 49-25 

11 Mongols ... 




... 48-68 

27 Chinese 




... 18-53 

122 Parisians (modern) 




... 46-81 

53 Basques (French) . . . 




... 46-80 

33 „ (Spanisli) 




... 41-71 

17 Gnanclios ... 




... 4125 

14 Esquimaux 




... 42 33 


The individual figures in M. Broca’s tables vary from 72*22 in a 
Bosjesmar, to *35 *71 in a llussiaii. This interval is divided into 
three groups, the platyrrhinians, with the nasal skeleton wide, from 
53 to 58 ; the mesoiTliiuians, witli the nasal skeleton moderate, 
from 48* to, 52 ; and the leptorrhinians, witli the nasal skeleton 
clougateij, from 42 to 47. The black races are all in the first group ; 
tlie Mong(ds and Americans, with the exception of the ICsquimaux, 
in 4!ie second ; and the white races in tlie third. 

The orbital index is the relation of the vertical diameter of the 
base of the orbit to its horizontal diameter ; the latter going from 
the d|icryon to the opposite point of the great axis of this liase, the 
former starting from the spot where the nialo-maxillary suture meets 
the inft'rior orbital edge, and cutting perpendicularly the hori- 
zontal diameter. The two diameters are perceptibly ecpial at birth ; 
the vertical then becomes gradually shorter ; but the true relation 
is not established until after puberty, the woman always retaining, 
however, a less short vertical diameter, and in this, as in many 
other particulars, resembling the infant. Individual orbital indices 

s 
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vary from GO *9 in a Tasmanian, or from 61 ’3 in the old man of 
Cro-]\ragnon Belonging to the Ancient Stone period, to 100 in a 
Kew (Jahidonian, as recorded by M. Broca, 101- in a negress of the 
Saliara, and 107 in a Chinese. In these latter cases the ordinary 
condition is reversed ; the two diameters are oxpial, the orlDit appears 
circnlar, especially when the angles are rounded off, or, if anything, 
the vertical is rather greater than the horizontal, l^^veryone knows 
the op])osite conformation in the Cro-Magnon skull, the orbits being 
rectangular, with the angles almost right-angles, and the vcrticjil 
diameter short. The averages of tlui series of course vary within 
narrowe.r limits: from 90*0 to 77 *0 in white races, from 95*4 to 
88*2 in the yellow races, and from 85*4 to 79*3 in the black 
races. M. Broca has created tlir(',e general terms for all tho 
craniometrical characters, bearing reference to this index, whoso 
variations have not as yet received other s])ecific designations ; 
namely, megaseme when the index is large ; m6sosemc when it 
is moderate ; and microseme when it is small ; the limits of 
the cori'esponding groups varying according to each particuliii* 
character.* In the present case the megas^jmes of the orbiiiil 
index are 89 and above, tho mesosemes from 89 t€/ 8.% and tin* 
microsemes 83 and under. Among the indications which tho study 
of the orbital index gives, we may mention the following : Ifc docs 
not arrange the races in a graduated scuies, accordjn^ to tlio 
opinions Avhich may be formed of each ; and the form of tly^. base, of 
the orbit might be regarded as empirical, if, Avitliin certabi limits, 
it did not apply to the general structural plan of the cranium ^ul 
of the', facui. All the prehistoric races of France are microsemes, 
the height of the orbit increases when we come to the Cauls, but 
it is not until after the Merovingians that it assumes the p^sent 
mesos(Nme type. The Guanches appioach our prehistoric popula- 
tions by this character. The megaseme, on tho other hand, 
connects all the yellow races, or those derived from the yc'llov' 
races, except the hiscpiimaiix, who by this as w(dl as by the nasal 
index, and by so many other points, are sojxarated from them 

* Mornoii* of 1\I. Broca, “ Sur ITmlicc Orbitairc,” in tlio Revue d’Autliro- 
pologio,” vob iv., 1875. 
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completoly, in spito of certain cvidoiit f(‘atures of rosemhlanco. 
jS'egi'oes arc removed from tlio yellow races in tliis respind, ospocia iiy 
tlie ne<^rocs of Oc('aiiia, whicli here favour the Australians, as if 
to repudiate all alliance with them. 

The following are some examples ; 


27 Gliinoso 


03*8 

.‘JO Ri'i-uviiins (jiofc distorted) ... 


031 

40 Polynesians... 


02-0 

43 JavaiK^so 


Oil 

2G North -American Indiana ... 


00-7 

17 Indo-Cliiiu'so 


00-2 

87 Anvorgniaus 


SG-5 

10 Xynii’is (‘r*) of IMiisoux 


SG‘2 

.22 Coni (Miiponny Parisians ... 


8 l-’ t 

11 Croats 


8l''3 

50 iJasquos (Spanish)... 


83-9 

81' Ntif^roes of Africa ... ... . . 


8r>-4 

21- ,, Kordofan 


850 

IG Hottentots ... 

It Cavofiu' do VjJomni(‘ Mort (Bolishocl Stono 

83G 

^)ci-i()(l) ... 


SI -9 

5 *(h'(Mi('llc‘ (Am*i(Mit Slono pen’iod) 


! -2 

Go jM(’ii’Oviii‘'’i!i iis of Ch(‘ll(‘:! ... 


81-2 

G2 New Caledonians ... 


SO-G 

1*2 Uolniens of tlio North of Franco... 


■SO' 5 

27 Austrfdians.,. 


SO- 1. 

'S T:i,srnanians 


79-3 

11 Guanches ... 


770 


Some other useful measurements are 


ipplied to the 


region of the 


orbits, such as The relative siipeiTicies of the base of tlie (ubits, 
whicl^ is obtain(3d, as if it were a true rcctanghi, by multi])lying 
tlie length by the breadth before mentioned ; (h) The capacity of 
the orbital cavity, studied by M. Alantegazza ; (c) 'Tin* d(q)tJi of 
the orbits, given by a line extending from the optic fora, men to tlie 
inferior and external angle of the base of the orbits, in its imme- 
diate vicinity are also taken (a) dlie external biorbital diameter, 
from the external lip of the fronto-malar suture on one side to tliat 
on the opposite (it is’ this which M. Virchow takes for the 

B 2 
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inferior frontal) ; (h) Tlio orbital interval, or from one daoryon to 
the other; it is broad in tlui most mark<Hl yellow races, ratlu'r 
so in the negro races, and Jiarrow in Europeans ; (c) Tlie lengtlt 
and breadth of the bom*s 2>i'oper of the nose, the narrowness of 
which is of such great imt)ortance in Esquimaux ; (rZ) The angl(‘ 
nijide by the two great axes of the orbits takciii together. Un(l(‘i- 
all circumstanc(\s it is very obtuse, and open b(;low, l)ut sonndimes, 
as in the Chinese races, tlie two lines are raised so as to becoiiK* 
horizontal. Xever, as far as we know, does this go, in these races, 
so far as to produce an angle open above, as we should be led to 
suppose by the position of the palpebral apertures in the living 
subject. Witli r(*gard to the, malar boiK'.s, ^1. Jlroca is satisJiful 
with two principal meavsurements ; the bijugal and the l^imalai' 
diameter, each going from one point of the same name to the 
other. 

IVie Superior M(A.dUa. 

The superior maxilla ])lays a c,onsid( arable part in the architeC' 
ture of the face. The part which it takcis in tln^ irregular enlarge- 
ment of the face in Tasmanians, or in its increased iiw height in 
Es([uimaux, demands consideration. I]i order to this we nuiasun' 
the height of tlui bone : (1) The maximum, from the point of its 
ascending process ; (2) The mean, frcjin the inhuaor bgrdfu' of tln^ 
orbit; (.*3) Tin', iiiinimum, from the nasal spine to the^ alveolar 
border in each case. 'I'lnm wo take the breadth : (1) The 
maximum, at tln^ inferior ])art of the maxillo-malar suty^v : 

(2) Till*, maximum, at the level and outside of the alveolar arc.li. 
AV e may ascertain the form of this arch by its inner side, and con- 
seipieiitly that of the inilate. It is i)resented to us iindei^ foni' 
aspects: (1) Ilyperbolie., when the branches of the arch go i>r 
divei-ge in a backward direction; (2) Parabolic, when they still 
diverge, but someAvhat less so, and in such a manner as, that if 
prolonged tlu'.y would eventually return iqion themselves and meet : 

(3) In the form of the letter U when they are exactly parallel ; 
and (4) Elliptical, Avhen they converge, Avhatover the degree of 
such convergence may be. The lirst two and noblest forms are 
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coiiiiiion in the white riices ‘ the third and fourtli are rare, and are 
ospccially seen in black races; the form of the letter IJ is that 
of anthropoid apes ; tlie elliptical is S(‘en in the siij^ou and the 
niaca(iuc. The following is an example of tlie m(‘nsiir('m(‘nts 
which ]M. I>ro(ia maki's use of to determine thiuii ; thiy have 
ridercnce to his celebrated series of troglodytes of La Lozere : 

7 men. S women. 

Internal curve, width at ( Heliind ... ... 312 ... 32 7 

tlio internal lip of the > At the first niolar 33- 1- ... 31 *2 

alveolar arch ... ( ,, incisor ... 20-2 ... 20*3 

Vault of the palate, total length ... ... 47‘0 ... -13‘7 

Whence it follows tliat in this example the breadth at the 
posterior extremity of the arch is greater tlian at the hivel of the 
first molar, that this extremity go(‘s on diverging, and eonser|uently 
tliat th(‘ alv(jolar arch is hy])(‘.rbolical. In fact it is rather the- form 
of tlie vault of the palate which is thus measnrc'd, and it is to he 
noticed that tlie lin(5 of the teeth th(‘mselves does not always 
convey to th(j eye (‘xactly the same im])ression. iM. .Ilroca again 
lakes aecount of the rdation of th(‘. maximum Im'adtli of the- vault 
of th(‘ pahfi(‘- io its maximum length, in making com})arisou of races. 
This is tlie palatine index. 

The iliimmsions common to the cranium and to the* face will he 

* 

found ill the following chapters. Here- we shall merely mention, 
among t^ie right lines, the line of Virchow, going from the- root of 
the lurse, to the lainhda ; a second, going from tlu'. i*oot of tlui no.se 
to the maximum occipital ])oiut; and a third, (‘xtolle(l hy Morton, 
ad()pt('(l hy the (hminaus, and improperly called the' alveolar lim^ 
hy M. Vogt, Avhich extends from tin*- alveolar point to the, maximum 
oecijAtal point. Compared togetlier, these two diamid-ers ha,ve 
l>een employed for the purpose of recognising jjrognalliism, orthog- 
nathism, and opisthognathism. The alveolar line u'oiild he longer 
in the lirst case, oipial in the second, and shorter in tliii third. 
This is a bad method. 
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The Inferior Maxilla. 

llie inferior maxilla is not generally studied as much as it 
desorv(^s. The form of its alveolar arch is to he examined. Then 
t]i(3 following principal measimnnents are to h(3 talcen : namely, th(i 
distance across from one angle to the otluir; tlie (listanc(3 ohlnpu'iy 
from the same angle to the point of the chin; the hc'iglit of the 
hone at tlui syrn])hysis, and its height at the level of the coronoid 
process. Two anghis are specially to he noticed : the angle of the 
jaw, prop(‘rly so (‘.ailed, Avdiich AUiries according to age (p. 135) and 
race, and the angle which the symphysian liiu) or])rolile inahc's willi 
the plaiKi of the inh'.rior border ol the hody of the hone; iliis 
latte.r hears lie; nanui of the symphysian aiigh?. The direction of 
the front ti'clh, wlmther vertical or (d3lique — this lath'r constituting 
inferior (h'lital prognathism — and the projc'ciaon or ahsenc.e (d’ ilh‘ 
(ihin are to he iiotic(id. This proj(‘(*Tion ])assos heyoiid the p(.‘r 
pendicular from tlm^e to live inillinmtres in European races. It is 
replaced in anthropoids hy a rc'.cession hacdvwards, amounting to 
one contim^jtre. In negro rac(is the chin is still iij froiit of Uk^ 
perpendicular, hut fmm time, to tinui there hav(5 hecn noticed, as 
upon some, prehistoric jaws, examples which exhibit all the intc'i’- 
mediate gradations between Alan and th(3 anthropoid ape.* In tin*- 
(\xnmi)l(3 where, this rec’.ession of the chin was the most^marked, 
namely, (>11 the ancient jaw of La Hauhitte, it reached three 
millimetres. It is here that the symphysian angle is nn^asured, 
and whic.h must he regarded as prognathism of th(3 hody of the 
lower jaw.'^ 

Before concluding this chapter, we sliall r(}prodn(!(3 a table pub- 
lished hy M. Broca in the “Instructions Craniologicpies ’’ of the 
Soc-iet(3 d’Anthropologi(3, which was pre.parcMl at the*, same time, as 
th(3 first edition of this volume, and (jf whic.h we had pr( 3 Yioiisly 
made a rpsitnu'j with the exception of (diapter L, On the. Bcc()ltt3 ct 
Conservati(3n des Cranes et Ossements, and tJhapter VII L, On the 

* See “Les Caracteros Aiiatomi([uoa do ITIoinnie Proliistoruiiic,” hy 
M. Broca, iii “ ^Loiu. cVAntlinjp.,” vol. ii. p. LUJ. 
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]Miso on CEuvre des Scenes. This table alone was omitted. It 
gives for each index, other than the cephalic and the nasal (1) The 
niininiuin mean and the inaxiinum mean, that is to say the extreme 
moans presented by the series in all tlie races measured by 
Broca ; (2) The extent of each of the three groups — the micro- 
s^mes, the mesos^mes, and the inegasemes (see p. 208), into which 
they are divided. The basilar index will be described in tlie next 
chapter. According to our custom, we shall omit a decimal, 
i^^oinenclature of indices other than the ceplialic and nasal ; 


liidiceii. 

Moans. Microsfemes. 
Min. Max. 

M»i8o,sbine.s. 

Mdgastiincs. 

Vertical... 

... 69 

.. 78 to 71*9 ... 

72 to 74-9 . 

. 75 and beyond 

Traiisvcrso- vortical 

... 86 . 

..lot „ 

91-9 ... 

92 

„ 97-8 . 

. 98 „ 

Prontiil ... 

... 62 . 

.. 73 „ 

65-9 ... 

66 

„ 68-9 . 

. «o „ 

Stephanie 

... 79 . 

.. 02 „ 

82*9 ... 

83 

„ 86-9 . 

. 87 „ 

Jhiailar ... 

... 46 . 

.. 51. „ 

48-9 ... 

49 

„ 50-9 . 

' 51 ,, ,, 

Of the occipital foramen 77 . 

.. 90 „ 

81-9 ... 

82 

„ 85-9 . 

. 86 „ 

Facial 

... 61 . 

.. 73 „ 

659 ... 

66 

„ 68 9 . 

. 69 „ 

Orbital ... 

... 77 . 

.. 95 „ 

82-9 .. 

83 

„ 88-9 . 

. 89 „ 

Palatine... 

... 63 . 

.. 84 „ 

70-9 ... 

71 

,, 76-9 . 

• 77 „ 


CIIAPTEK in. 

PROJECTIONS HORIZONTAL ALVEOLO-CONDYLEAN PLANE AURICULAR 

RADII PROGNATHISM CRANIOMETRICAL ANGLES OP JACQUART, 

DB QUATREFAGES, RROCA, WELCKEB. 


Method of Projections, 

The method of projections is daily assuming greater importance. 
Under the name of projections, in geometry, is understood the 
representation on a plane of a figure situated without the plane, 
t>y means of the trace which is described by tlie intersections of 
all the straight lines which can be drawn from every point of the 
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figure upon the plane of projection. 'J’he projection is orthogonal, 
nr geometrical, when all these lines arii parallel, ami central when 
they converge towards one and the same point. The images wliicli 
are delini'ated on the*, retina are central projections ; it is the sanai 
with pliotogra})lis — -in hoth, tlui objects are descril)(;d according to 
th(! laws of p('Tspectiv(*-. Orthogonal pr()j(‘ctions are the only ones 
which give e.xact measurements a])plicahl(} to craniometry. Tlie.ro 
are two ways of taking them ; directly, on the skull, hy various 
mod(is of proceeding ; and indirectly, on drawings. The latter is 
th(‘. more, ancient, and ap]>ar(‘ntly the more sim])le. It Avas in this 
Avay that Camper proceeded for his facial angle. When BIuhkmi- 
hach tix(?d his eye at a cerhiin distanc.e above* tin* vertex, ai^cording 
to the nonaa vertiralis^ tlie view AAdiich he oldained of the vault 
of the skull was a projection in the horizontal })lane, but it Avas a 
(antral projection, (‘.onseqmntly giving rise to an illusion. 

d'he iigure of tin*, skull may be [)r(.)ject(!d on a screen in thnjo 
different planes : th(i vicAV from ah(.we and from beloAV, in tlic’ 
horizontal ])lan(* ; the vioAV from before and from behind, in the 
trans\a*rso vcrti(jal ; and flu*, profile vi(;w, in the antero-posterior 
V('rtical. When on a druAving, or dire(‘tly cm tlie skidl? ye nu'asuiv. 
the prc^jection A\diie]i th(‘. alA'(‘olar arch makes Avith relation to tht* 
supra-orbital point, the tAA'o points are sui)j)os(‘d to be in tlu* same 
plane*, A\diich in this case is the horizontal. Lut, according as tlie 
head is more or less leaning forAvards, the projection increase's nr 
diminislms. Ihmce the fundamental princi]>l(‘ of the method of 
projections. The head ought ahvays to be pLict'd in one deliiiitc- 
position, agreed upon by all anthro])ologists anxious that thei’*' 
results may be arranged and compared ; the slightest violation of 
the rule occasions the most serious errors. 

Tt is therefore absolutely necessary that all should b(i agreed as 
to this ne varietur })(.)sition 3'(?lative.ly to the three plam.'S upon 
Avhich the skull may be placed. 

As to the antero-post<'rior jiiedian plane, provided that the skull 
does not incline (*ith(*r to the right or to the left, the oriemtation is 
easy. We have only to take care that the tAVo sides are symmetrical, 
and that the tAVO zygomatic arches, for examjde, are mathematically 
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at tlu; same height. As to the trjinsAa*rse pliiiK*, provided the 
wh()h‘ front of the face looks exactly forwards, it is (Minally easy. 
IJut with the horizontal i)lane, in order that neitlu‘r tlie front nor 
tlic hack -of the skull may he raist*<l or depressed at tlie caprice of 
the ohserv(*r, a rule must he made use of at the measuring ])oints, 
a horizontal plane, or at least a horizontal line. Such ind(‘(Ml liave 
been the mattcu-s which have occupied the attcmtion of antliro])o- 
logists from Camper to the present time, d'he task was undertaken 



Fio. ;i0 — A, riane of the .axis of the orbits ; CC, Alveolo-eoiulyle.iu plane ; li B, AniiL-ulo- 
breg-iiiatic line, deteianinin^ the jdaiie of Busk, Avhieli is i)er 2 )en(lien]ar to it ; 0 L, 
f i4abell<j-litna«l((iciean ])Iane of llaniy ; J) I), f’lane of niastiiation ; M M, BJano t)f 
Camper; l\ K, PLine of Baer; (i M, Ordinary .Maximum antero-postuidia- diametoi' ; 
KM, Antero-posterior diameter of Weleker. 

^>,v a congress asstmildi'd in Cermany, hut with littli* succ(‘ss. Tlie 
du'oiy is that ilu! skull rests, if it c.an he. mad(*. to do so, ah.solutely 
its natural attitude, as in the living suhj’iH-t. Souk* oh.smwers 
duTidore ha^m taken up a iixed vertieo-transvt'rse ]dan(*, tin'. lioiT 
'•ontal being necessarily perpendicular to it. Thus Cliarles I>(‘11 
bought to represent the natural axis of the skull hy a s[)indlc Avhich 
passed through the occipital foramim, Avas a])])lied to the. roof of 
cavity beneath the vertex, and kept the skull in ecpiilihrium by 
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a ])oint. It is in tliis way that Mr. Lusk takes the plane passing 
across tlio hrcgnia and the auditory openings. Others have IixcmI 
their attention dirc'clly on tlie horizontal plane, being moved by 
physiological, artistic, or empirical considerations, or simply as a 
matter of convenience. In short, tifteen different planes have been 
suggested, namely : 

1. The ])laues of Bell and Busk above alluded to. 

2. Tlie plane of masticationy determined principally by the surface of tlie 
molars. 

3. The plane of Cainpor, from the centre of the auditory opening to I lie 
inferior nasal spine. 

4. The jHilatine piano of Barclay, or the plane of Ihe areli of iho palate. 

5. The plane of Blumonbach, or xdane of the table upon wliieb the skull, 
without the lower jaw, takes its eipnlibilum. 

6. The plane (ff Biier, determined by the superior border of the zygomatic 
arch (adopted at the (jldt(iu< 2 ^eu Coii<j^ross in 1861). 

7. 'rho plane of Meckel, .t»ivou by a line drawn from tlie centre of the 
auditory canal to the inferior border of the orbit. 

8. The plane of Daubouton, passing aero.«!s the opistbiou and the inferior 
border of the orbits. 

0. The (jlabello-lamhihidean plane, ])roposcd by J\I. Ifamy. 

10. The (ilahelJo-occiintal plane, in wliich tJio antero-posterior diameter of 
the sknll is situated, 

11. Tlie [llano of Rollo, determined by a lino drawn from tho centre of 
the auditory opening to the alveolar point. 

12. The naso-iniaa ]jlano, from the root of tho nose to the iuioii. 

13. n’he plane of Aeby, passing across tlie root of tho nose and tho basioo. 

14. I’lic 'iiaso-opisthiac plane, from tho root of tho nose to tho opisthioii. 

15. The alveolo-condylean piano of M. Broca. 

The last alone starts from a physiological conception. The head 
is in its natural position when its two visual axes in tho livTuig 
subject, or its two orbital axes in the skeleton, are directed tpwalih 
the horizon, a direction which is the result of Maids perfcci ly 
upright attitude. For this reason this plane deserves our favoi li- 
able consideration, hut still more so because it has the threc-fo U 
advantage (1) Of being accessible, so that without any spec ial 
contrivance a skull can rest or be readily suspended on the plan e ; 
(2) Of being in the middle in the different races, and sensil ilv 
parallel to tho plane of vision ; (3) Of exhibiting the miniinpira 
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amount of oscillation which can ho obtained. The alveolo-condylcan 
plane is determined by three X)oints : namely, the inferior surface of 
the two condyles of the occipital, and the median point of the 
alveolar arch, and do()S not bear comparison wiili any otlu'r for 
convenience. With respect to the two other advantages, they 
may be judged of by the following comparative table. The lirst 
column indicates the degree of (devation or di'piHvssion of the 
plane relatively to the plane of vision, the second the maximum 
(livmgence in individual cases. The planes are arranged in the 
order of their importance, according as they more or less realise 
these two indications : 


Planes. 


Moan. 

Deviation 

Alveolo-condylcan ... 


... + o-ss 

... 12-65 

TTainy.., 


... -1- 0-1)7 

... 23-65 

Busk 


... - 1-81 

... 19-61 

Mastication ... 


... d- 3-8:, 

... 20-21 

Camper 


... + 4-()S 

... 19-68 

Barclay 


... + 5-18 

... 23-09 

Blumenbacli ... 


1- ()■():( 

.. 22.5.5 

Biler ... 


... - ()-r>! 

.. 17-32 

Meckel 


... - 7-1.)); 

... 17- 19 

G la’ olid- occipital 


... 

.. 20-81 

Ilaubenton 


... -1511 

.. 16-59 

Biollo ... 


... +15-81 

.. 18- .52 

Np,so-iniac 


... -15-88 

.. 21-81 

Naso-opisthiac 


... -25-76 

... 17-89 

A*by ... 


... -31-26 

. . . 16-38 


^T. Broca is of opinion that, next to the alveolo-condylcan plane, 
and tn default of measuring points, as in vskulls Aviihout the fac(3 or 
Occipital foramen, the best are those of Ifamy and lUisk. 

Tile following table shows the maxiniuiu, the minimum, and the 
mean '{\diich the alveolo-condylcan plane has presmitcd when takmi 
t>y itself, in three series subjected to examination 


Araximum. Minimum. Afc-'in. 

12 Anvorgniaiis... ... -I- 3-2() ... — 3-1! .. — 0 !)0 

12 Mongols ... ... -h 8’()3 ... OOO ... l- 3*(>5 

12 Negroes -f- 311. ... - 402 ... - 010 

^ “ Sur le Plan Horizontal do la Teto,” by M. Paul Broca, in “ Bull. Soc. 

d Anthrop.,” 2nd series, vol. viii., 1873. 
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.Before (intrusting a skull to a draughtsman to delineate its 
contours geometrically Avitli the aid of special instruments, or to 
set olf its projections in a direct manner, the first thing is to placr 
it in such a way that all the parts are symmcitrical, and that it 
rests on the horizontal plane ])assing across the inferior surface of 
the ocAiipital condyles and the inferior border of the alveolar arcli. 
The draAvings of lllumenbach and many others are almost valueless!, 



Fio. :U. — Sterco^nMVli of M. JJvoim. 'Ilie skull is y)liu'i-fl on tlie iTiiniophorc in the position 
shown in tho (Iniwiinr. The same supptat, if tumeil. serves for tho views in frout 
and belujjd. A special support is sxihstitutcd when we wish to have dra\Mi]g-' 
according to the norum articalix of the sni)erior or inferior surface of the skvill. 

• 

owing to the Avant of this javeaution. Tliose, of Pj-ichard an‘ in- 
(piently in contradiction to Ids text, for tho sani(‘- reason. 

Among the iiistniments hy the helj) of Avliich draAvings hy 
jeetion are obtained, some are only capable of giving the priuci])id 
points, the operator completing the figure as Avell as lie can. Such 
are the apparatus of C'amiier and Leach. Others retpiire scarcely 
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any on tho i)art of tlio operator, as tlin diopter of Lucfc, tlie 
dei^shiafeKv lioruionfal, the diagrapli of Gavart, the craiiiograpli 
and stereograph of I'roca. The last three are to be preferred. 
TJie diagrapli requires some amount of precision. In using the other 
two it is only necessary to have a light hand. The craiiiograpli 
is very exact, hut it only gives the outlines of the profile, and the* 
situation of the auditoiy meatus. The. stereograpli r('.present(‘d by 
Tig. 31 gives, on the contrary, all the visible details, as well as some 
inaccessible to the eye, and is ap])li(‘d to each of the five surfaces 
of the skull which it is iiscdiil to reproduce. On th(‘ outlines 
which it delineates wo measure th(‘ straight lines, curves, and angles 
to a millimetre, more n'adily than on the skull itself ; tlu' curves 
aloiu^ re(piire a special instrument— the ronlMt 'iiiiUinfrfrifjnr, 
It is however recommended to take th(‘, projections, as much as 
possible, in a direct manner. Tlu'. first which i\r. T>roca was eon- 
ceni(‘d with, were made upon the part situat(‘d behind the. basion, 
or posterior cranium, and upon that in front of it. At that time 

only made use of llluiiKUibach’s plane. Th(‘ h(\ad being placi'd 
on a small board graduat(Ml from Indore backwards and from behind 
forwards, comivencing from a pin which ])asses through tlu* occipital 
f(jranien, and is arrestiul at its antmlor bord(‘r, he placed a S(piar(^ 
on a level with the nucha on ihe oik^ hand and the alvc'olar honho* 
on the other, and road off the two distances imlicat(Ml. lie then 
took the saiiKi two projections on the ])rolih‘s, obtained with the 
craniograph, but taking care to let fall a perpendicular from the 
supra-orbital point upon the alveo-condylcan ])lane or line pre- 
viously trac(Hl, which gives the proj(?ction separatidy from tln*. 
whoL; of the face in front of this point, and consequently allows of 
its bdng cut off from the projection of the entire', head, or of that 
portion in front of the basion. He. thus ha<l thre'C projections: oiui 
posterior for the posterior cranium, a middle one. for the anterior 
cranium, and an anterior one for the face.* 

Each portion being then compared to the total projection of 

* “ Sar les Projections de la Tetc,” by Paul Broca, iu “Bull. Soc. 
d’Anthrop.,” vol. iii., 1862. 
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the head = 1000, he ohlaincd the following proportions (soo 
Fig. 32): 

Europeans. Negroes. Difference in -f- or 
— in Negroe.s. 

Projections of the face ... ... G<1'’8 ... 137*5 -I- 7^i'7 

,, ,, anterior cranium 409*9 ... 301*0 — IS O 

„ ,, posterior „ 525*2 ... 50V3 — 23-.S 

M. Eroca conclii(Io.s from this : (1) That the face of t1i(^ negro 
occupies the greater portion of the total length of the head — which 
no one disputes ; (2) Tiiat liis nnterior cranium is less devclnjad 
than his posterior, rt‘latively to that of the white ; (3) Thai, his 
occipital foramen is situated more backwards in relation to the toial 
projection of the liead, hut more forwards in relation to thocraiiiiirn 
only, 'riie negro, in oilier words, lias, coiteris paribus, the cerehraJ 
craniiini less developed than the white, hut its posterior portion is 
.more developed tlian the anterior. It comes, therefore, within (he 
occipital races of Oratiolet, and the Europi'an in his frontal rai-es. 
M. Broca has established, besides, a basilar index (p. 263) wliieli is 
the relation of the pro jection of the part anterior to the basioii la 
the projection of tlic entire skull. 

The auricular radii arc only projections in the rmtpro-posterioT 
vertical plane of tlie skull ; their imaginary centre is situatiMl in 
th(‘. middle of the line ])assiiig from one auditory meatus to Ok'. 
other. M. Broca sets tlnmi olT upon his drawings, made erther with 
the craiiiograpli or the stercograjdi (see Eig. 32). ^ 

In the folhnving tahkj each radius bears the name of the cranio 
.metrical point at which it meets on the median liiie.’*^ ^ 






.355 Parisians. 

Negroes, 

Alveolar radius 



... 99*0 ... 

113-7 

Nasal 




... 89*3 ... 

9e5*7 . 

Supra-orhital 

jj 



... 98-3 ... 

103-0 

Brcgmalic 

»» 



... mn ... 

109-8 

Lainbdoidal 

»> 



... 101*0 ... 

lOL-2 

Iniac 

a 



... 76*9 ... 

75-0 

Opisthiac 

... 



... 42-3 ... 

42*6 


* Soo an article, “ Sur les Cranes Basques,” in “ Bull. Soc. d’Antlirop ,” 
1st scries, vol. iv. p. Gl, 1803. 
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These radii may also Ih', tahem in a direct manner ^viih the inslru- 
iiieiitof Mr. liarnard Davis, a sort of frame vliick turns round the 
skull, having for its centre two steed pins, which are*, iiisiale'd in the 
auditory meati. The authors of ‘HJraiiia llritaniiica ” made use of 
it more particularly to take the ihreti maximum radii — the fioutal, 
llie parietal, and the occipital, whatever the point in each hone on 



32.- Profile t'lkci: with M. Uroca’s craniofjraj^h. (>, Au)-ienl:ir point, or centre of the 
auditory hicaius ; O A, Aurieulo-alvcolar radiuM; O H, Aurii-ulo-supra-orhital radiuH ; 

c, Auriculo-brc'^niivtie radio h ; () D, Anrieulo-laiuhJoidcan nidius ; () E, Aurieulo- 
iniao radius; o E, Auriculo-oj)isthiac radius; AS, Alveolo-condylean lino, or jilano, 
Kiying the total projection of the skull; 11 1 /, Perpendicular falling from the bU])ra- 
er’Jital j)oint, and detaching the facial portion (A .r/) ; V c, Perpcndienlar passing 
tlnough the hasion(I)and scparaiitig the cranial projection proper (.s- v) ioio two 
parts, one(c 7 ) pi’ojotditm of the anterior craniutn, the other (s /) the pi ojection of 
the posterior; 11 A, Ophryo-alvoolar length of the face; Hr/, Height of the face. 


’'vhich that niaximnm might he. J>y slightly modifying it we art* 
^ihlc to take the three additional radii of Mr. Husk : nanndy, tlu* nasal, 
‘d th(^ nasal point; the alveolar or maxillary; and the bregmatic 
vertical; and conseiiuently all those of ^1. IJroca, as W(‘ll as tin* 
i^ihce of AI. Eckiu*, meeting at the glaliella, at the* viTtcx, and at the 
^^luximnm ocaupital point. M. Echer has an instnniK'nt of his own 
taking projections, which possesses all tlui ad\’antages of that of 
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Mr. Davis, ami allows tlie skull to be more accurately fixed in posi- 
tion according to the plane whicli may be preferred. In Gerinany 
a pndorcnce is given to liiier s or Meekers plane. M. Eckor tliiis 
measures the projindioii of the ant(u*ior cranium with relation to Hk^ 
auricular axis, and not, as we do, with relation to the basion. Elu- 
following are somi‘> of the results obtained by Mr. Davis with regard 
to his thr(ie maxiiiiuin auricular radii — the frontal, the parietal, and 
the occipital. AVe must not confound them with those of M. Jlroea. 
which go to particular i)oints. All the subjects are males : 


21 English ... 
t) Fins 

17 Chinese 

7 Esqniniaux of (Ireerilaud . 
50 Kegroes 

18 Australians ... 

y New Hebrideans 
6l< Kanakas (Sandwich I.slo.s). 


’rontal 

Pariet.'il 

Occipital 

rjidiii.s. 

radiu.s. 

radiu.s. 

110 . 

. 121. 

... 106 

110 . 

. 122 

... 101 

IH) . 

. 121 

... 106 

127 . 

. 128 

... 107 

118 . 

. 126 

... 107 

108 . 

. 116 

... loi 

116 . 

. 119 

... lot 

121 . 

. 127 

... lot 


Th(' applications of tlie method of ])roj(H;tious arc*, innnite, such as : 
(d) The height of tlui auditory meatus al)ove the alveolo-condylean 
plane, or, deducting the height of tin*, condyles, th(5 heiglit abova*. the 
basion ; (//) Tlie, projection of tln^ superior border of tlie orbit witli 
relation to its inferior border -in front in many of tin*. Abjanesiaiis. 
behind as a. general rule ; (c) The vertical or more or hjss obli([H(* 
direction of the forehead ; (d) The total height of the head as ol»- 
served on the living subject, or only that portion above tlie moulli ; 
(c) The height of the elieek-bones and their proji^ction, wliethef for- 
wards or outwards ; (/) The dillerent kinds of progiiatliisni ; (</) Tie* 
height of the inioii, &c., not including the ordinary horizontal pro- 
jeetions of the head, the face and the anterior and posterior cituiimn. 

lliuler all circAimstances the process is the same, namely, that 
of the douhle sqibU’e; the methods alone vary, and are done 
im})romptu. Two squares, graduated in centimetres and milli- 
metres, are essential : the larger consists of two pieces, one of 
which is graduated ; the other, heing heavy, rests in equilibrium on 
the table : the smaller is the common one. 
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Suppose Ave want to take the height of a point with relation to 
the alveolo-condylean plane. 'I'he skull being placed on this plane 
ill its natural position, Uk* larger sipiare is put upright outlie plane 
close to the point re( pi iri'd. (.)n its vertical portion, graduated so 
that zero corresponds to the alveolo-coudylean jilaiie, av(‘ slide at a 
right angle tin*, second s«piare, until the sloping sid(‘ of ii.s ])oint 
touches the point in pU(*stion. AVe have then only to read oil the 
height reipiired. Ihit Avithout nmving, the same o])eration gives 



Knj. .‘u?, — T^inii.'ird’s Craniophore. A, Pedesfcil; TJ, Shelf; (\ Slidiiif^ ]>it;co and steel 
blade; 1), Small square. The other is the lar^e s<juaru. 'I he a}>i>aratus is in ])osiUou 
for imnisuTin^^ the hcii>ht of the supra-ovbital point, and its huriz-untal projeetion 
behind the alveolar point. 

die liorizontal projection of llie same point Avitli relation to any 
other sjiot that Ave desire at the [U'riplierv of tlie skull. The 
vi'rticivL portion laung placed upright, for (‘xaiipih', in eontacX Avith 
th(*, alvi'olar border, the- distanet*. indicated on the smaller s([uar(; 
horn the supra-orhital point to this A'crtical portion, Avill he the 
horizontal ])roj('.ction of that point Avith relation to tin* alveolar 
point. 

Such is the object of the craniophore, of our oavii iuA'entioii, and 
^vliicli is noAV in common iise. It consists of tAVO pieces — a iiedcstal 

T 
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jiiid ii — tlu*. two, wlicu adjusted, Heiiig exactly 10 con timet res 
ill lie.iglit ; tlic slieJf sliding in a gvouve, so :is to allow of its Loiiiu- 
l(;ngtlienc(l and adapted for diilereiit-sizod skulls, and at its 
extnanity tliero is a steed blade, Avbicli is inserted betwi'en the 
incisor te(*tli at the alveujlnr point. Tlie large scpiaro has its /eio 
placiMl at tin) height of 10 cmitimetres, or rathm- it is grailiuitcul 
frojii the l)as(i for otlnn* purposes, hut we reckon tluj zero at tin's 
height inst(‘ad of ten. In this way, as seen in Pig. 33, tlu'- skull is 
isolat'd and ])lae(‘(l in [losition, and tluj sipiare may he readily 
ap])li('d at any part. 

AVh‘ ma<le use of this instrument first for th(‘- Terticah'^' projection 
of tlio entire lu'ail, or its maximum h(*ig'ht, included hetAveen two 
horizontal and [uiralhd ])lan(\s, tangent, the one to the hiferior 
border of the lower jaAV with its tee-th, and in place, the other to 
tlie top of the head. This ])roje(dion is that Avhich gives the iiii- 
])ressi(.ui to tin*- travidh'r Avhen, on looking a [xn’soii in tin*- faci*, he 
pronounces his luvid long or short. (The Ih’st column of the follow- 
ing table gives some examples of it.) Hut Ihis impression is 
modi(ie-d by tin* Aairiabh*. Avidth of the face, of Avhic,h he, must take 
account. TIkj advantage of it is the obtaining by ^nojection lli(‘ 
relation of rlu*, maximum height of tlu*, face to its maximum or 
bizygomatic brc'adth. AVe propose to call it I'i/nUco dc /a 

trie osscusa : the second column expr(‘ss(‘s it. • 



Total i)rujuct.i<»n of tlie lie.id. Its AviAth ~ 1'^^* 

7 Esquimaux 

i;ks\s 

1 ls-7 

9 Chinese 



1 18-L 

5 Arabs ... 

l‘)r)-2 

lo3'f; • 

5 Km nil's ... 

1U5-.S 

1 1 1-1 

■U) Malny.s... 

H)1'2 

112-0 

10 Negroes (vnrion.s) 

H)0-7 

1 !!)-r> 

13 Dretons ( Low)... 

HIO-O 

1 lG-7* 

8 AustrMlia.ns 

I87m 

ll8-() 

(> Alsati'dus 

i8(;o 

131(*> 

10 Hottentots 

182-3 

ILI'S 

3 Tasmanians 

182-0 

138 8 

3 Lapps ... 

177 0 

12 l -(i 

rrcsontatiim of a new 

craniopliore, an instvumonfc for 

taking- all tto 


cranial projections,” by Paul Topinard, iii “ Dull. tSoc. cl’Anthrup./’ -od 
series, vol. vii. p. 8G2, 187-. 
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Phis sliows — (1) Tliat Kscjiiiiiiaiix, ami the yellow raeos generally, 
have iin([uestionahly the longest head ; La|)ps, Tasmanians, and 
IIott('iitots tlio slioi'test. (2) Tliat this length is gi‘eiil(‘st relatively 
to its hizygomatie breadth in Arabs, and least again in Lapps. 
All the variations in the sc'oond column ari' readily iimlerstood. 
rh(i J'lsquimaux have* (h'seeiided in the sealer b(‘eause th('ir face 
grows Avide, as in all th(‘. y<‘llow races, <lispro])orti()nately to the 
elongation of the head. 'Fhe Arabs have ascended in llu', scale for 
tlie opposite reason, narrown(‘SH of tlui face being charactm-istie of 
the whit(^ rac(‘S. I ii our opinion this absolute height of the head, 
th(‘. jaw included, Avbether relativc.dy to its brcnidth or not, is a 
cranionieti'ical character of the highest importance*, ami tlu* more 



Fig. 34. — Exanii)le of the .stiTiii^ht forehead, with hij,di and projecting pi'otuherances. 

useful in that it is one of the indicat i( ms vdiicli travelhas an* most 
iuc^^ued to note. Tt is not however included in the scale in tie*. 
s('vi('s of races, and is only characieristic. by itsidf. Thus tiav<‘llers, 
when contrasting the Kaffir with the l[ott(*utot race, speak of th<*, 
former as having a long and the latb'r a short h('ad. So Australians 
are distinguished from 'rasmauiaiis, tin; form(*r b('ing dassi'd among 
long heads, the latter among short heads. 

Another purpose for which tlui craniophore is us(*d, is to (li‘t(*r- 
iihno the degree of inclination of the forela'ad, or lallier tln^ 
situation of the frontal protuberance's Avhich form its (.‘ulminating 
point. AVhen Ave put aside the breadth of the forehead measured 
^>y the two transvcd’se diameters, the minimum and the Stephanie, 
ioid seek to take account of its vertical doA elopment on the median 
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line, wa arc sometimes struck witli tlie diflerenco which it j)resoiits 
ill (lifh'reiit racujs, Avliioh seem a priori at Yariance witli prcvailiic^f 
notions. AVliat is tcrnuMl a line forehead — that is to say, straight 
or projtHjting — :s(*i*ins to h(3 met Avith fiHMpiently among the negio 
races of Afri(;a.. ^F. IJrocn’s sei-ies of Nulhaiis, so negroid wlien we, 
look at tln^ skull, is s])t‘cially reanarkahle for the projection of tls' 
frontal protnheranees. In this region there an*, many cranioinetrical 
(Yemenis to he taken into consideration; hut tin*, principal one, 
aft(‘,r the hnsidth, is tlui position of tin*. liiluTs in nJation to the 
glahella, which is its nmst sloping and its most anterior point. 
Above it, tlu^ ])lan(i heconu's vertical or obli([U(i as far as the, tubers, 
or beiuls round to reach tin*, bregma, forming a more or l(*ss obtuse 
angle. AVlu'ii it approaclu'S a right angle, w(*, have tlie straight 
foL’eIi(*ad ; and when tin*, angh*. is very obtuse, w(*. hat'o the r(*ce»ling 
forehisid. It is this height of tin*, tubers abovii the glab(*lla, and 
their ])osiUon more or less b(*hind it, wbieh we have, takim Avitli 
the. donbh* s(|uare. Its results are given in tin* folloAving tabli'. 
Pin* iirst c.oliimn indicates the height of tin* tubers; the. si'eond, 
th<*ir horizontal distance behind the glabella; the third, the relation 
of tiicisi* two factors, the h(‘ight l.M'ing = 100; the foiirth, the saiui' 
converted by trig()nom(‘tri(ial calculation into an angle, tlu', j>oinl 
of which is at the glabella, and Avhich expres.s('s tlie degivi* of 
obli(piity of the. forehead as far as the tulx'rs relative>y to tlio 
horizontal ; 



Vertical 
pn (jeer ion. 

Uoinzontal 

l>roieetioii. 

Relation. 



Mill. 

Mill. 

Mill. 


42 Anvorgnians 

... 5(>'t 

11-2 

2o-2 

75 VT' 

20 Nubians 

... 21K{ 

7-7 .. 

2()-3 

75-27 

■12 N(3gro(*.s of Africa 

... 30-7 .. 

8-5 ... 

27y 

.. 7I11 

28 Mongols and Chinese 30'6 

. 13-8 ... 

•12 -8 . 

0'() 83 


AVlu'iics'. it folloAvs that the Auvergnians have*, the biglu'st and niosl 
posteiior frontal tubers, and the Ahibians the lowest and nie.^t 
ant(Tior. This cii’ciim.stance accounts for the confoYmniion of ih'* 
foriduiad of tlie latter, which Ave should scarcely have expecbsl. 
From the cumhimition of these tAAm elements, as regards the relation 
of the liorizontal to the Avrtical projection, tlio result is that the 
frontal tubers are in a measure more conformable to the cerebral 
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organ 'svliicli tlioy protoot in the Eiiro])eaii tlian in tlu' nogro, and 
cspocially the Asiatic. The Asiatic, it is true, gains in broadtli 
wliat lie loses ill ])r()joction and in Innglit, and is in consiMpionco 
above the negro. Craniometry tlius confirms tin* prevailing 
opinion that a well-developed forehead specially belongs to the 
while races and is a mark of heanty. 

Moreover, the angular measunnnent (‘xhibits this conformation 
still more strongly, showing the d(‘ticient forehead of tin* iMongols 
and Chinese. The contrast would he still nion* striking if the 
Auvergniaiis, our term of com])arison, did not possess an enormous 
glabella, owing to which the inferior (‘xtremity of the frontal line 
is brought forward, and the angular apiudure is diininish(;d to their 



Fk;. —Examine of the recoding forehead, with ilic bosses low and almost obliterated. 

l)rejudiee ; while in the yelbnv races, th(‘ glahi-lla being almost 
obliterated, it is increased to tlieir advantage. 

The nK'asurement of prognathism is another pur[)ose to which 
the crauiopliore is a2)])lied. 

'* FrcHliKtlhlarn. 

Prognathism has always since the time of Prichard been under- 
stood to mean the elongation and prominence, or ohJi([iiity, 
of the jaws, common in the black rac(‘s of Africa and Cceania, 
accidental in some Enroj^eans. It is in profile that we at once 
recognise it, whether in the living subject or on the skull. An 
imaginary perjieiidicular is let fall from the root or anterior spine 
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of the nose, and according as tlic portion in front is more or less 
considerable, so avc say the siibjc’ct is, or is not, pro[|natlioiis. 
Notliiiig is ]uore simple., and yet Ave meet with the term among 
authors in various acceptations. Souk* S[>eak of the prognathism 
of the face, others of that of the jaAvs; others go so far as to 
exclude all that portion of the face behnv the nares, taking in only 
that part of the maxilla between the root of the nose and tlie 
inferior nasal spine. 'Taa^o expressions intended to be in opposition 
to that of prognathism have tended to comjdicate the (piestion. 
Oblitpie teeth, tlujy say, are prognathous ; tcioth in an upjight 
position, orthognathous. So far so good; but the Avord has been 
transferred to the face, in which the ]»rori](' line is never straight. 
Th (i Avonl “ oi)isthognathous,” Avdiich has been applied to those cases 
in ANdiich the. line is inclined backwards, is still more objeidionable. 
^Jdie \%‘irious irndhods or processes which liaA'c l)een einjdoyed for 
measuring prognathism Avill en!d)le. us to form an hh'a of tin* di^"- 
f(‘r(mc(i of oi)inion Avhicli has ])ixwailed on the subject. AVe shall 
only mention the princi])al ones. 

1. Tlic facial angle of Caniper. It- mcasiircs, indtMMl, the degree of elon- 
gation of the face, hnt not very accurately. The nngk'S of Ch'fjnoi, Co'oflVoy 
Saint-J Lilaire, an<l Cuvier arc jmd’crable in tliis respect. The angle of 
Jacq\uii t does not. express it. at all. 

2. The uaso-basal angle of Woleker (see page 255). 

2. The sauio angle modified by M. Vogt, by its anterior side being pro- 
longed as fur as Ibe alveolar point. 

4. The palatine and vomeriau angles of Vogt. 

5. Tlio relation of two lines proceeding fioin the basion, the one to the 
nasal tlie other to the sub-nasal point. This is M. Virchow’s latest method 
(sec page 255). 

(). The relation of two lines extending from the uiaximuni oca-ipiial 
point, one to the glabella the other to tlic alveolar point. This is the oUl 
German method. 

7. The relation of the facial radii of Mr. Busk, proceeding from the 
auditory meatus, or oven of the auricular radii of M. Broca. 

8. The method employc’d by M. Broca for taking the projection of the 
face, and which is also applied to each of its parts (see page 271). 

b. The mctliod of Lucie. In his drawing he lets fall a perpendicular 
from the naso-frontal suture on the liori/.oiital line, slightly modified, of the 
Germans (passing straight througli tlit3 imaginary axis of the zygomatic 
arch), and on this perpendicular, ordinates proceeding from tlio sub-nasal 
point, alveolar point, &o. The last two alone go directly to tho mark j they 



Cm m’. in*] 


KINDS OF PKOGNATHTSM. 


279 


vost on the same principle —the necessity, in order to get at prognatliiani, of 
placing tlio liead in its natural position, as it is in tl\e living sulijcct; they 
only differ as i-egards tlio horizontal piano. Tlie tabh', page 2(17, will show 
which is to ho preferred. 

10. The last is our own method. It differs from that of M. Broca only 
from tlio fact that it is applied directly to tho .shiill, and takes account of 
the variations of the height of tho face. It was hy 1\1. Broea’s advice that 
wo made nse of it as regards this latter. 'IMie same horizontal ])i ()j('ct ion 
will bo weak in a high skull, and AXiy considerable in a low one. 


Tlio following arc tho various 
ho ailiniUoil : 

Superior facial ... 


kinds of ])i‘ognathisni which may 

/ Tn its entirety. 

1 Sui<erior niuxillaiy. 
i Alveolo-sub-nasal. 

^ Superior dental. 


T p f *^1 \ Inferior dental. 

Inferior fticial 1 

' „ maxillary. 


d’li(! 1 octh, Ix'ing inde.jienfloni organs, slionld ho excluded. Whether 
upright or ohlitpio in hoih JaAvs, or only in the upper, Avhieh is th<‘ 
riih*, tlu'ii' arrangement is gmierally conrormahle to that of liieir 
s()(.*kels. '’Ilh'ir spetu'al prognathism, if it really exists, has yil, to 
form a suhji'cT fur investigation. Of the, prognathism of the body 
of the lower jaw we have, already spoken. Ji rimiains for us to 
refer to ilie three other kinds. 


Ihicli corresponds to the iiudiiiation, on tlie alveolo-c,ondyleaii 
pliUK', of a liu(', extending from the ahundar point to om*. of the, 
s})(‘cial pi'ints of the fa(M‘, the snh-nasal, the nasal, or the siih-orhiluh 
lliese lines represent the diagonal of a quadrilateral lignre, the 
etpidl sides of Avhich are th(‘, Indght or vmtical ])roj('cti(m of the 
o'gion, and its anteroqiosterior length or horizontal projection, 
dlie relation of the latter to the former expresses this diagonal, 
or tlui^pvojection of the, region. It is thus that, in 1872, we sjioke 
of the index of such or such prognathism; hut, acting upon 
llroca’s advice, Ave luwe since thought that it ought to he 
converted hy the trigonometrical method into an angle at the 
alveolar point, Avhich has th(‘ adAUintage of exhibiting in a direct 
bianner the angle of iindination of the profile lines on tlie hori- 
zontal ])]ane. Let ns take an exaniph', of snh-nasal ])rogn;ithism. 
Lhe skull is that of a IShunaquan in the ]\Insenin, and is the most 
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progn.'itlious known. The hciiglit of the nasal spine or snh-nasal 
point above th(i horizontal ] Jane is 20 niillimetres ; the horizontal 
]n'ojeetion from tlie same ])oint to tlie pertxmdieular line in contact 
with the alveolar border is IG millimetres. Tlie relation then of 
th('. latter to th(i former, or index, is 80, and the angle at the alveolar 
point acconling to the calculation, 51'il5^. 

rrogiiailiisrn. 


Facial. Maxillary. 


Extreme individual variaiions 

89-5'’to G3-9° .. 

87-1° to 02*5° 

( White races... 

83 () „ 77 0 .. 

81-5 » 75*2 

Average variations f Velhnv „ 

79-8 „ 71-3 .. 

77-0 „ 71-3 

( black „ ... 

79-7 n 71-3 .. 

77-2 „ 09-0 

14 Cuanches 

80-18° 

79-80^ 

350 Parisians 

79-00 

78-13 

7G Auvergniana 

78-21 

77-00 

9 Esquimaux ... 

70-71 

7531 

58 Negroes of West Africa 

70-15 

73 32 

58 New Caledonians 

75*18 

72-15 

7 llo.sjesmaiis and Namaquaiia 

71*11 

09-00 


The first table has reference to ])rognathi.sm of the face (iip])ei') 
in its entirety, and to prognathism of ihi‘- maxilla, also in ils 
entir(‘iy. TIk^ ('xtnniK^ variations (J)served in about IbOO skulls, 
th(‘. limit of th(‘. averag(‘s in about GO of all races, and sonn' 
examples (d these averages, have been recorded. AVe refer the. 
reader to our treatise for a separate descrijdion of ])rognathi.'.m of tin- 
nasal rc'gion, of which Al. Yirchow has maiU* measurements, thoiigli 
it posses.ses but little interest.* 

Tin? results have not answered our ex])e(;tations respecting these 
two kinds of prognathism. Anthrojiologists havi^ been wrong, a]» 
to the presimt time, in giving so much importance to tlie project i<'ii 
of the whole maxilla, or of the whole face. Craniometry proven 
that the imaginative method was an erroneous one. Tin*, variations 
are frcipiently determined by anatomical considc-rations fori-ign to 
the character sought for. There is no fixedness of result in ont‘ and 
the same siwies, and most flagrant contradictions are met Avith be- 
tween averages in contiguous races. There is, hoAvever, a (autam 

* “De.s Diverscs Especes clc Prognathisme,” by Paul Topinarcl, in “ Kevue 
d’Anthrop.,” vols. i. and ii., 1872 and 1873. 
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conformity Avitli iisually-rocoivod notions in the ^t^onoral distribution 
of thoir angles, A\diicli arises from tlic part Avliicli th(‘ particular 
prognatliism of the sub-nasal region bears intlit; geiK'ial [iroguatliism 
of the face or of tlie maxilla. Prognathism of tlu' fac^c is t(j bo 
altogether discarded as an important character. Pbat of the 
maxilla, as a Avhole, occasionally gives us some infoianalioii. 


True PrntHKifh. i-wt. 

We must eonsidc'i* alveolo-sub-uassd ]>roguathism in an entirely 
(lillerent Avay, allecting as it does both the poiiioii of tlu*. maxilla 
subjacent to the nasal spiiu*. AvhicP corn'sponds to the ]>alatine arcli, 
and that next to it in whic^h the- alveoli an* situatc'd. It is to it 
that the- turm prognathism should be strictly conlin(*d. It is to this 
sub-nasal region that Ave must look Avheii endeavouring to lind out 
the- source- Avlu'.nec*- a shall has be(;u derived. It furiiish(*s of 
itself the- dilh'rential charact(*r of the Auirious races of mankind. 
Subjoined are examples of this. 


Tin-'K oa scr.-XASAi- i>KO(JNA’iuis.\r. 


Individual variations, maximuiii and ini’iijmmi 
^ Wliiro races 

Average variations i Vcliow „ 

( lilack „ 


Sir ir r>i -.3’ 
S2 „ 7d*5 
7r. ,, (:s-5 
hi) „ .5i)-5 


14' Cmaiiches 


sror 

15 Corsicans 


SI -28 

22 Cauls 


S()-s7 

I'l' Cavernc do riloinme IforL 


... 7l)-77 

350 Parisians 


... 7st:3 

10 I’oulousiaas 


7S-.5() 

70 Auvergnians 


... 77TS 

42 TVIerovingians 


70'51' 

7 Fins and EsLlionians 


... 75-53 

6 Tasmanians ... 


70-2S 

10 Tahitiaius 


75-00 

14< Chinese 


72-00 

10 Esqninianx ... 


... 7L-10 

4-5 Malays 


00-19 

50 Kenv Caledonians ... 


()0-S7 

11 Australians ... 


... 0S-2t 

52 Negroes of lyest Africa ... 


... 00-91 

7 Namaqnans and Bosjesmans 


... 59-58 
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Wo gatlior from tliis — (a) Tliai tlic angle of prognatliism novc'r 
rorKihos a right angle* ; tl)o su])-iiasal line*- is ahvays more or less 
inoliiK'd on the natural plane of tlui hase of the skull, eonseepumlly 
iieiihcr orLhognalhisiii nor oi)istliognathi.sm lias any existeiuie. 
(/>) All race's, all individuals are prognathous, the dilTerence ho- 
i\v('(*n th(*ni heing oidy in d(‘gr(ie. (r) The races of Ihirope an* 
slightly so, tlu* ye.llow races and Polynesians niucli more so, Ihc 
negro races more*- still, (d) The least prognathous of Euro])e ai*!* 
th(i inhahitaiits of tli(i Polished 8tone peniod — the*, (lauls, Corsi(*;ms, 
and (luaiiches; the most prognathous, the Pinno-Esthonians. 
(e) At the Merovingian perioel ])rognnthism incK'ased among tin* 
higher class(‘s, and diminished suhseepn'utly. (/') .Among tlie yeltev 
races, prognathism appears to he less in the Mongols of the AVest ; it. 
increases in tin*. Pdiinese and Escpiimaux, and attains its maxiimuii 
in Malays, (g) d'lii'. PolyiH'sians of ])ur(‘st blood, a-iid (we haidiy 
venture to say) tlu; dhsmanians Avhich W(*- have measured comp* 
iK'arer to the whif(^ r,ic(*s in this respi'ct than tin*, yellow races of ilie 
East, or the negro ra<;(*s of Africa. (//) Tla^ n(*groos of the east 
coast of Africa arc' h'ss jirognathous than those*, of the west ; ilu* 
nc'groes of (Jcc'auia h'ss tlian the 3U'gro(_‘.s of Africia * Ukj ])Ui(‘.-t 
llottc'iitots reach ilic* higiu'st maximum of th(} whole*, human race. 

>S(*.tting aside the Einno-Esthonians and some*. JAIongols ot iii'* 
East, the diflerc'uce Ijetween the* white and yellow races is \c]‘) 
great ; there is an ins(*nsible transition, on the camtrary, from iln* 
lattc;r to ne.groc'.s. Taking the Avord in its ordinary sense*, wc* may 
say that the while races are never ])rognathous, and that the* yellow 
and black racicjs are see in various degreu's. In all tlu* races, liov\- 
ever, there are exee])iions. Tliere are n(*groes as little*, preygnatlmii.-^ 
as Avhites, as shown in a Hambarra skull, and wliites excessive Jy 
prognathous, as seen in the skull of Lemaire*. the*, assassin; *])ut in 
our o])inioii these; are cases of atavism or of hybi'idity, and se)iip‘- 
limes cases of elisease;. In fine, alveolo-sub-nasal prognathism E 
one; of the best craniological characteristics. liefore concluding our 
ri'marks on proje’ctions, Avc Avould say a Avord respecting the* re- 
searches of M. Assezat on the general proportions of tlie face. lie; has 
studied — {a) The relation of its height, or rather of a perpejidicidar 
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]t‘l, fall fiom the nasal spiiio, or root of tlio nose, on the nlvcolo- 
condyloan plane — its niaxinnim or hiz^'Ljoinntic hreadih. (b) 'Lhe 
aiva of the median and anterior triaiv^h* included l)(d\ve('n the. nasal 
pi-iiit, tlie alveolar point, and the point Avherethe hasiou is proj^M-tial 
oil the alveolo-condylean plane. The facial height which 
:nloi)t varies, in the first ])lace, as to its ahsoliitti nu‘asur(‘ni('nls, 
iimii 77 millimetres in Escpiimaux to G1 in Tasmanians, vhicdi 
jiisLilics the impression which the skull of each of {h(*se gives. ]]ie 
same height, comjiared to its maximum hrc'ndth salisfaciorily shows 
lliat Thisipies have the longc'st face, and Lapps the sho 3 tr:4,. Lut 
in every question of this hind there arc two factors, and it. is well 
to ohserve that in l)as(}U(*s the diminution of IIk* transverse 
diamc'ter plays the prineijnd i>art. (S(‘o p. 25Ji) ddie study of 
the area of the triangle is equally instriic,tLve : there is no need of 
explanation, the lignres speak for thems('lv(‘.s. In l‘is(inimau\ the 
surface is 28 ])er cent, larger than in La])ps, which is an additional 
characteristic to those which already separate* these* two races 
formerly ineduded undcir one, and the same name. In Aincrgnians 
it is IT) pen* ec'iit. largc'r than in Merovijigians, and 11 piu* ccuil. 
iiiorci than in .riiasques; which tc'uds to distinguish our anciiuii 
Celtic race fvoin tin? oilier indigenous races of Trance. 


CranJ otn <d ri cal A iajlcs. 

Craniometrical angli‘s are ol Rained in the same way as pro- 
i' ctioiis, ill two ways ; either directly wdth the*, assistance of par- 
hcular*' instruments, or on gcjomeirical drawings by mc'ans of tlie 
piolractor. Tlnwe is a third, Avhioli is indirect — the, t i-igonometrical 
of which M. Lroca lias given formula' for certain cases : as 
IhehiurLffcal angle, the ])arietal angle of JNL de (hiatrt*fagcs, the angle*. 
^>f ]n-ognathisni of which wo liavo just spok(*n, the angle*, wliiedi is 
^^^niieel hy the prolongation of the two sides of the siijicrior cranial 
h'upeziuin of ]\1. AVelcker, which unite the parietal to the* frontal 
^'^ainences.* The angle of Dauhenton, having its point at the ojiis- 

“ Snr lo Plan Horizontal de la Tele, et sur la Melliodci Trigonometriciiu',” 

Paul Broca. Paris, 1873. 
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thion, and for ils .si(l(*s tli(‘ ])lano of t lie prolonged occipital foraiiK i; 
and the. line going from the opi.slliion to the level of the inferid 
orbital hordi^r, is the most aneiimt hnoAvn. It has been dese.rilxHl a 
jiagtj 53, as well as the two otlier occipital angles, the one to tli 
opisthion and tlu* other to tln^ basion, whic^h ^1. llroca has addci 
to it. All three are takem almost at one operation, with tin 
occi])ital goniometer, Avith the arc in the po.sition as represent e(l ii 

Fig. (). 

'rhe centre of the dial being fixed at th(‘. ojnsthion by a littl* 
pin, th(‘. index-needle is a])pli(‘d first on the antiTior mcxisuiiiiL 
■[loint (le rcifh'r) of the line of Danbenton, and then ei 

that of Hie line Avhieli i\L liroca prefers — viz. the nasal ])oint, 
Two angh's i\iv, thus indieabal Avhieh can be i-ead off. The ('(*iiti-. 
b(‘ing then carrh'd forward npon the basion, and the needle phu'd 
at th(‘ nasal ])oint-, g(*t tli(‘. third or basilar angh'. 

In tile generality of cases, the angle of Daiilx'nton is positive 
( 4- ) ; that is to say the prolongation of the occi])ital foramen nnb 
at till* face abov(' the lin<‘ which nnit(‘S the inferior border of tin' 
two orliits. 3fore rarely it is negative ( - ), Avhich I)anbenl()ii lia'i 
not noticed ; that is t(j say the jirolongation of hbv' foramen 
abov(‘. th(‘. inf(‘rior border of the orbits. The S(*cond occi])ital atr^li' 
of llroca is always positive; once only has the basilar angl(‘. hirii 
fouml negative. * 

The variations observed in the races of i\Iaid<ind Av^th regard t" 
the angle of Danbenton an* from — Ifi degn'es in an Ain eigniaii 1" 
4- 19 in a Hottentot; but i\l. Ilroca has found that in the npijorit ’ 
of cases abovi*. — TJ degri'es, the skull was affected Avith the ]da4i' 
deformation di'scribed by Mr. 1>. DaAus, and he thinks that tld 
4-19 is a mistake of from one to two degrees, so that the jdiysi"!"- 
gical deviation betw(*en the extremes of this angle, should b(‘ ahi'HT 
29 degrees. The — 3 Avhich Danbenton attributed to iMan i*‘ 
general is far from being settled. These Auiriations are due to tlr' 
influence of race, and aAX’rago from — 1’50° in Auvcrgniaiis f'J 
4- 9‘34'’ ill Kubians. 

In M. Broca’s table all the races of Europe are grouped at th<" 
top from - 1*52° to 4- 2*05'’, Avhile the last three races at the 
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hottoiii from -f- 7*88''^ to -t- 9‘34° arc iicL^rocs. AVlioncc tlic coii- 
dusioii tluit tlic loweiing of the plane of the occipital foramen, 
uliich increases the aiij^ie of Danhenton, constitiiti's a mark of 
inferiority ; and this eoiielusion is eonlirmed hy tlu‘ angles of 
11 '37^ obtained in four mierocephali, and these still stroii<^er 
tlian any avo hav(i d(^scrib(‘d in the. mammalian seik's. (Sec*, ])a‘j,(‘- 
:».■>.) Some raec'S, as that of thes 'I asmanians, are far removed from 
tills rechoning'; hut in other respects have Ave not already Siam this 
singular race sejiarated from the, negro gi'on]> in Avhicli, from tlu'ir 
woolly hair and Idac.k skin, they had heeii incliuled 1 In reference 
to tlui angle of .Dauheiitoii, the conclusion Ave ha\'e come to is this ; 
that the characti'r which it {‘Xpress(*s, in spite of its A'^alm*, is out of 
the seik's. Like tlu* form of th(‘, head, th(‘ orbital iiulc'X, or the 
f.ieial angh‘, it has no regular gradation, and is ratlun- favonrahh'. to 
till* monog(*nistic. theory. Lhe dimensions of tin* occipital and 
hasilar angles of Lroca similarly A^ary. The average's of the occi- 
pital tire from H 10‘33" in Auvergniaiis to - 2()T2'in Nubians; 
and of the hasiliar fnmi ILdh" in Slavs of Austria to — 
ill Nubians also ; tlu*. minimum and maximum individual dimen- 
sions of the lyi^ilar being fr<mi — 2 in an Auv<*rgnian to i- 37 in a 
West African. In order not to la*, tediously iwolix, Ave. shall con- 
line oursidves to soim*, examples of the angle, of Daulumton and of 
the basilav angle, of llroca. 


1 


.An^lc of 

Hasilur 



1 'unbent on. 

:in;^Ie. 

(50 (Spaiiisli) 

... 

... - i r)2" ... 

15-29" 

88 .\uvergiiians 


... - 1-50 ... 

11-72 

(52 Bretons (Low) 


... - 0-80 ... 

1(5-02 

12 t Paiisuius of the lOtli century 

... - 0-17 ... 

17-39 

lit „ „ J2th 

)> 

... + 1-46 ... 

17-59 

(i Tasmanians 


... 2-58 ... 

Hi- 13 

11 Mongols 


... e 2-72 ... 

20-09 

2‘) Chinese 


... -e 5-S(> ... 

21-51. 

It Esquinianx 


... H-Oli ... 

21-12 

Li Hottentots 


... -}- (lot . . 

21-57 

9 Australians 


... + ()-87 ... 

2 1 - 12 

51 New Caledonians ... 


... + 7-88 

23-58 

44 Negroes (Western) 


... 4 8- 17 ... 

25*97 

22 Nubians ... ’ ... 


... t- 9-31. ... 

2G-32 
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The facial angle had its origin subsequently to that of Daiibcnton. 
We have seen (page 41 and Fig. 4) that there are four varieties of 
it; (1) The original angl(‘. of damper, the vertex of 'svhich varies, is 
often vm’tieal, and always on the prolonged horizontal lin»i of 
Camper ; (2) 'the angle of Jacxpiart, the vertex of which is at tlie 
nasal spine ; (3) The angle of Cloquet, the vertex of which is at tin* 
alv(H)lar bord(‘v; and (4) 'I’he angle of CeoTroy Saint-IHlaire and 
Cuvier, the vendex of which is at tlui centre of the incisors. We 
hav(i shown that all liave for their posterior 2)oint the auditory 
meatus, or rather a virtual point in the midtlle of the hiauriciilai* 
line, and for the superior the culminant point of the foreln'ad, 
which is almost always the glabella, or th(‘. plac(i of convergencii of 
the two supcMciliary areh(‘s. W(‘- may rmnark that thivS ]att(‘r ])(»in{ 
is a bad one, and that the bulgings of the glabella and of tlio 
arclu's oe.casioni'd by tli(‘- dev»‘lopmeait of the. frontal sinuses are, to 
be avoided. For th(5 (;omparisou of Man with animals we pivfer 
the angle of Cloquet, luodiiied according to circumstances. For 
the. conq)arison (»f the human races we are of the same ofdmdni. 
hut ]iieasurements of them to any extent have not yet heoji 
mad(\ f 

T'he following table, <“.xtracted from Nh). 11 in our treatise u[u)n ilie 
facial angh'.s, has refe.rejic.e to the angle of flaccpiart taken in two 
ways only : iha ordinary one at the glabella; the other higher ii]'. 
generally at the supra-()rl)ital point, in order to avoid t|je glalx'lla 
or supiu'c.iliiiry projection. M. llroca calls the latter angle tlio 
opliryo-spiiial. 


FACIAL ANGLK OF JACQUART. 


3Icn. 

Glabella. 

Sup.-Dib. point. 

Diffcronco. 

3 AuvergniaiiM... 

... 81 •25^ 

... 75-ir^ 

6’ 1- 1-"' * 

28 Jlretoiis (Low) 

... 7813 

... 76-Sl 

.. 1*62 

36 Gallo-Rretons 

... 77*12 

... 74*12 

.. 2*70 

29 Basques (Frciicli) 

... 78-21. 

... 75-41 

.. 2*83 

42 „ (Spanisli) 

... 77-36 

... 75*18 

.. 2*18 

13 Esquimaux ... 

... 76-32 

... 71*13 

.. J*S9 

28 Chiiicso 

... 76-9 1 

... 72-37 

.. 3*47 

35 Malays 

... 75-61. 

... 74-12 

.. 1*52 

136 Negro(?s of Africa 

... 75-03 

... 71-81 

.. 0*22 

69 New Caledonians 

... 74*73 

... 72-39 . 

.. 2*34 
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TACIAL ANGLE OP JACQUART. 


Women. 

Chabollii. 

.Snp.-orb. point. 

DifUnvneo. 

38 Auvergn ians ... 

78*0(F 

... 7602’ .. 

1-98'" 

25 Broions (Low) 

71.06 

... 75-52 .. 

1*01. 

23 Gallo-Bretons 

76*08 

... 75-51 .. 

0*57 

19 Basques (Freiieli) .. 

76*35 

... 71-91 .. 

1*1 1 

17 „ (Spanish) .. 

77*89 

... 76-81- .. 

1-05 

4 Clnneso 

73*(;6 

... 72-36 ... 

1-30 

5 Malays 

713 1 

... 73-96 ... 

, 0-38 

52 Negresses of Africa 

75*73 

... 75-OS ... 

0()5 

23 Now Caledonians 

75-:i9 

... 7i-21 ... 

1-08 


The limits of the first angle vary in these series from 

87*2° to G(>'2”, AViiicjli leaves a certain inargiii foi* Uie disirihution of 
niccs ; hut their averages are not more, than from 79*5 in the 
Auvergiiians of both sexes to 74* 1 in a si)e(a'al s(‘ries of m^groes of 
Cape (le Venl. Looking only at th(i two gn^at divisions, the gtau'ral 
averages fall to 77*0 in the .G87 individuals of th(i while nive, 75*6 
ill the 140 of the yellow, 75*2 in th(‘- IIS of the m^gro raec^ of 
Oceania, and 75*0 in the 90 of tluj negro races of Africa-- -th(‘. dif- 
ference in this case not being mure than two degrees. If we take 
tli{‘, second ..j^gh' — that is to say making allowane,(‘. for llii*. pro- 
jeclion of the glab('lla or the snp<-rciliary ridg<'S th<‘. inb-rval is not 
iiiorti favourable. In tin'- averages of the series it was nine degre es 
in men ahd 4*5° in Avomen ; at tin; present tinu' it is 2*7° in the- 
foriii(*r aii^l 2*4° in the lattm*. Whence \vi) eoim* to th(‘, eonehision 
that the true angle of Jac<[uart, as Avell as his modiii(Ml angle, may 
he. useful for the t li tier entiat ion of individuals, but they are not s(.> 
h>i* that of races. The facial angles, mor<‘over, do not measure, lh<* 
relation of the d(>V(do])ment of the cranium and face, as was onc(‘ 
thought, blit the oldirpiity of the line of pmlih'. of the face; w(^ 
must then iirolong this liin'. as far as the alvc'olar border, and not 
Conclude it at the nasal spine. must c,ons(Mpiently await I lie 

rc'^ults Avhich the angle of CIo((Uet giv(‘s accoiding to race. Tlie- 
angle of Jaccpiart is lakiui directly Avilh tli(‘- goniometer of iliat 
luiine, that of Camper Avith the goniometer of iMoil-on, and that of 
Jules Cloquet Avith tli<i median goniometer of M. Ihoca; all on 
plans by orthogonal projection. 
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Tho pariotiil Avliiidi will now cngag(3 our attcjitiou,* wji^^ 

(Iovis('(l l)y ^r. do Quatrofag(\s with a view to controvort two .statc- 
jiicnts of Jjhiinou])a(ili and Vriohard, and is taken with the inslni- 
ui(*nt repi'c'sented at .‘hi. 'When wc eany two liiu;s (S Z, 

Fig. 29) across tlu*. (extremities of the trausverse niaxiiiium, or 
hizYgomatic diameter of the fa(i(e, and the- t'xtri'mities of the maxi- 
mum transv(‘rse frontal diaim^er, which in that case is commonly 
Ljoked upon as iihmtic^al with the traiLSverse stephaiiic, these linos 
gemerally m(*et (‘itlier at a Aairiahl(*. point at a distimco ahove the 
h(*ad, an*- ])arall(‘l, or meet at a point helow. In the tirst (aise tin* 
angl(‘ is positive : this is tlu*. jiyramulal angle of Prichard; in tin* 
.second there is none; in tin*- third the nngh* is negative. When 
the- angh*. is ])osit.ive, th(3 zyg<miati(*- andies are c-alled pheiio/ygous — 
that is to say, visible hy tin*- ttonvu. rrrfiralis m(‘lhod of Lluiiien- 
liaeh ; wlieii negative, the- arch(.‘S are cry])tozygons, or conc-ealed. 

Th'* following tahh*- .slnnvs tin*- maximum and minimum, and tin*, 
means in souk* of the human s(‘ri<*s : 


A vera^us. V.xriat ioii.s. 


20 

AinergniaMS 

... f- 2-5^ .. 

. - r>" 

to -f 8° 

10 

Rouinaiiiaiis 

... I- 8-0 .. 

. - 0-.5 

„ i-lH 

10 

(hmnclics ... 

... + 10-1 

. + 5 

", 1-17 

10 

lia-piis 

... ■!• .5’5 

. - 3 

i L5 

1.3 

Ks([iiiniaiix 

... 1 1.5-7 

. -1- 1- 

i- 23-: 

12 


... + 11-2 . 

. + 1 

„ V19 

10 

Mongols 

... -I- 10-1 . 

. 1- 5 

„ } 17 

0 

r.'^lx'ck.s 

... -i- 8-0 .. 

- (> 

„ IH 

1 

Tciniolchas 

... n-ll-fJ . 

. + 6 

„ 1 10 

10 

Ncgi’oes of Africa... 

... + 7-0 . 

. -f 2 

„ 1 1- , 

13 

N(?w Caledonians ... 

... -1-20-3 

. -fJO 

„ -1-30 


From these data it follows — (a,) That the individual limits of iln* 
parietal angh* vary from - 5 to -f- .30, and the m(>ans in raTes tin* 
most divergemt from -i 2*5 to 20*3; (h) That tlu* angl(*s from 
35 t(3 39 (h*gr('(*.s, r('pre.sented in the figures which accompany 
Prichard’s description, and whudi 1(*(1 him to giv(* the tithi of 
pyramidal to the i\long(jlian skull, are nev(*r seen; (c) That tlj<* 

* “ Do I’An^lo Parietal,” by do Qnatrofagoa ; “ Compte.s Reudus dJ 
rAcadeniie des Sciences,” meeting of April 25, 1858, 
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jnost oval skull, to use his own expression, that in which tlu^ 
jjygomatic arcluis are the most visible by the inetliod of lllumen- 
bach, is mot with among the negroes of ()c(‘ania, and not among 
Mongols; {d) That inversely, tlieniost negative angl(‘ — viz. that in 
which the zygomatic arches are the lea.st ])roj‘ecting — is noticed 
suiiong Auvergnians, Lapps, and African negroes. 



Pig, .' 56 . — Parietal goniometer of M. do Quatrefages. The lir.anchcs A .and T1 ought tf» 
touch the coronal sutui'C. They show, notwithstanding, that if iirolongcd they would 
meet below the skull— the angle would bo negative. 

This angle is the resultant of two frequently contradictory con- 
ditions; viz. the widening of the cheek-bones, and the degree of 
swelling of the temples at" the fronto-parietal suture. In default 
of an instrument, the relation of the two diameters, the bizygo- 
•Dtiatic and the bistephanic, might be substituted for it. Thus the 

u 
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Auvergnians have scarcely any parietal angle, and occasionally a 
negative one, because their hrachycephalic character is associated 
with a feeble widening of the cheek-bones and zygomatic arches. 
The New Caledonians, on the contrary, have a very acute angle, 
because in them a considerable dolichocephalism is accompanied by 
a Avide separation of the cheek-bones. If the true Mongols nud 
Usbecks have a less angle than the Esquimaux, the breadth of tlio 
cheek-bones being the same, it is because the former are brachy- 
cophalic and the latter dolichocephalic. Another thing we deduce 
from this table is, that the angle in the adult is ahvays, with but 
few exceptions, positive. In the child, on the contrary, it is con- 
stantly negative ; the younger it is, the more so. The following 
figures show this : 


2 children of 15 to 1 6 years of age — 7*0° 

3 „ „ 6 „ 8 „ „ - 15-8 

2 „ „ 3 „ 4. „ „ - 15 0 

4 „ 16 „ 18 months old ... — 21*7 

1 child ,, 4 „ ... ... — 24’0 


From other examples, and even from one of those which have 
sw(.dled tlie second of these averages, Ave arc led to tl^nk that the 
parietal angle would afford a means of recognising anterior hydro- 
cephalus. The usual mean at a certain age being given, any 
considerable deviation from it would be its index. ^ 

It has surprised us to see pathological cases in Avhich, yrhile the 
zygomatic arches still preserved their normal breadth, the anterior 
cranium Avas prominent or depressed. It Avill he noticed in.tlic 
subjoined table that the variations are similar to those Avhicli 
age and tlie form of the head ought to produce according to tlic 
foregoing opinions. We have also given some measurements^takoii 
upon anthropoid apes ; here again the principle with regard to ago 
is confirmed in the case of the young orang. 


4 hydrocephali, adults ... ... ... ... —31*9° 

2 microcephali, „ ... ... ... ... + 33*0 

2 „ „ (brachyceplialic) + 21-0 

1 microcephalus, 7 years of age ... ... ... — 2*0 

2 scaphocephali ... ... ... ... ... 13-0 
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1 yonng orang 
1 adult orang 
4 „ gorillas 

1 „ chimpauzoo 


+ 17-0 
+ 90'5 
i- 77-0 

I- ()3 0 


In a word, tli(i parietnl angle of M. de Qiiatrefages affords an excel- 
lont character for cranioiiietrical study, but it lias no part in the 
series, and contradicts the views ])ut fortli by l>luiiien])ach and 
Prichard. The auricular angles, of which we have already spoken 
(page 271), liaviiig their vertex on the biauricular vertex, and crossed 
l)y thercadii going from this axis to piirticiilar points of tln‘ liead, 
as taken with the craniograph, have given rise to the following 
arrangement of M. llroca : 

335 00 34 

rarisiana. Uusquca. Negroes, 


Facial angle : arc passing from the supra- 
orbital to the alveolar point 
Frontal anglo : arc passing from tho 
supra-orbital point to tho brogma 
Parietal angle 

Total occipital anglo ... 

Frontal angle in liimdrcdths of tho total 
cranial anglo : the arc from the supra- 
orbital nQint to the opisthion ... 


51-5° ... 49-6^ ... 46-2° 


56-4. ... 54-2 ... 51-1 

60-9 ... fM-4 ... 

71*2 ... 73-0 ... 72-2 

29-9 ... 28-3 ... 27 9 


Tilts comparison sliows the .share of development wbicdi (inch 
portion of tlie head takes. We see tliat the frontal region is larger 
in tho Parisians than in the Ikisques, and less in the nogrocis. Tt 
appears t( 2y^iori that the face of Parisians is larger, but it must 
be remembered that the face in the negro is developed in length, 
whiijli, instead of increasing, diminishes the angle.* 

The angle of prognathism has been already described. Tliorc arc 
besides: (a) The metafacial angle of Serres, which the pterygoid 
processes form with the base of tho skull. It seems to us to vary 
with the prognathism, hut not very much, (b) The corono-facial 
‘‘ingle of Gratiolet, formed by the meeting of the plane jiassing 
across the coronal suture of both sides and the facial line of 
Camper, (c) The naso-hasal angle, described at page 255. (d) The 


* “Sur los Crilnes Basques de Zaraus,” in d^Antbrop.,” by Paul 

hroca, vol. ii. p. 28. 
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splionoiclal angle of Wclcker. (a) The angle of Barclay. (/) The 
cranio-facial angle of Huxley, which diflers somewhat from tlic 
cranio-facial jingle of Ecker, <fec. It has been a matter of 
dispute as to the naso-hasilar line, as well as to the chord (N B, 
Fig. 37), measuring the extent of inflection which the bodies of the. 
cranial vertobne describe, from the basion Avhere they commence to 
the naso-froiital suture look(itl upon as their termination. This 
inflection is divided, in reality, into two parts; viz. a line, B »S, 



Fig. 87.— Median section of the skull. NB, Naso-basilar line; NS and SB, The two 
sides of the sphenoidiil angle ; S, Eiihippium, vertex of the angle where theptjintof tue 
sphenoidal crochet, which is seen in position, ought to touch. * 


proceeding from the basion to the transverse ridgi;, whicli, in tlie 
interior of the sknll, separates the sella turcica from the optic 
groove, and a line, S N", passing from this point to the naso-frontal 
suture ; the obtuse angle which they make looking from below and 
in front is the splumoidal angle or ephippinm. If from this point 
a circle is described, ail which is above and behind belongs to the 
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cranium, all below and in front to the face — hence its interest, 
>Suhjoined are the measurements published by M. Welcker : 

30 Germans (men) ... ... ... 131® 

30 „ (women) ... ... ... ... ... 138 

10 children from 10 to 15 years of age ... ... 137 

6 new-born infants ... ... ... ... ... Ill 

6 negroes ... ... ... ... ... ... 1-14 

1 chimpanzee ... ... ... ... ... ... 149 

1 orang (old) ... ... ... ... ... ... 174 

1 „ (adult) ... ... ... ... ... 172 

1 „ (young) 155 

1 maimon ... ... ... ... ... ... 17 O 

1 sagouin (adnlt) ... ... ... ... ... 174 

J „ (new-born)... ... ... ... ... MO 

1 „ (old) 180 


Tjooking only at the adults in this table, it appears that the angle 
is less in the white, more open in the negro, more still in tlie orang, 
and that it increases still more in a pithecian ; which means that 
a small face, and reciprocally a large cranium, are tlie characteristic 
of superiority in the scale of Primates. But when wo take the 
various ages into consideration matters present themselves in a 
different light. The sphenoidal angle is relatively a little larger in 
infancy than in adult age, and notably smaller in monkeys, which 
is in accordance with M. Welckcr^s statement that in Man the 
cerebral* cavity at birth is less, relatively to its maximum volume, 
than at dull age,* but that this cavity grows much more rapidly 
(see page 131). 

Lb has been asked Avhat relation there is between the sphenoidal 
angle, that is to say the straight and curved portion of the body 
of the cranial vertebra*, and prognatliism. M. Virchow asserts that 
it diijiinishes when the latter increases. !M. AVclckcr says the 
reverse. M. Lucie considers that they have no relation to each 
other. The same comparison has been made with the naso-basal 
angle, but improperly so, this only measuring a very small part of 
prognathism, and that the least important part, which we have 
called the nasal or supra-niaxillary. 


* “Memoire sur Ics Microccphalcs,” by Carl Vogt. Geneva, 1867- 
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The sphenoidal angle is very objectionable, inasmuch as it can 
only be measured on a section, and necessitates the skull being 
divided. M. Jlroca has, to a certain extent, met the objection by 
his proceeding Avith the sphenoidal crochet, shoAvn at Tig. 37, and 
one A\diicli he has recently successfully carried out.* Under the rather 
inapt title of the angle of the condyles, M. Ecker understands the 
obtuse angle, ox:)en above and behind, that tin) plane of the occipital 
foramen forms Avith the plane of the basilar groove, or clivus.t It 
Agarics from 100 to 125 degrees in negroes, and from 117 to 140 in 
Avhites ; the mean being 113*5 in the former, and 128*2 in the 
latter. The difference, therefore, is so remarkable that this intMASure- 
ment ought to be maintained. It arises, according to the autlnu’, 
from the fact that the plane of the occipital foramen is loAvcrcd at 
its anterior border, as M. Broca has sIigaaoi by the help of liis 
occi[»ital angles. But the strange part r)f it is — and it is not the 
first tiiiKi that Ave have met Avith things of this kind — that this 
anghi in anthropoids more nearly approaches that of the Avhite than 
tliat of the black. It Avas 120 degrees in a young orang, 122 in a, 
gorilla, and 128 in an old orang. Its diminution in negroes is ]ioi 
duo, therefore, to the loAvering of the occipital fora:^^!!, inasmuch 
as the hitti*r is loAver still in anthropoids. The variations of tin* 
angle of Ecker are depend, nt then on the inclination of the basilar 
groove. 

Special Sijstems. 

Under the title of special systems several to[»i(;s might be con- 
sidered Avhie.li have not been mjticed in the foregoing chajrters. 
We shall only mention tAAm of them— endometry and endoscopy. 

If Ave attach importance to the external conliguration of tlic 
skull, hoAV much more should Ave do so to its interior or endo«rane 1 
M. Broca, having laid doAvn certain rules for the measurement of 
the capacity of the cerebral cavity, proceeded Avitliout delay to 

See “Dict.Encycl.des Sciences Medicates,” article “Angles Cephaliques,” 
by M. Bertillon, 1866. 

t “Ueber die Vcrschiedoiio Kriimmung des Schiidelrohres nnd uber die 
Stcllimg des Schadels anf dcr Wirbolsaule bcim Neger und beiui Europinei’, 
by M. A. Ecker, in “ Arch, fiir Anthrop.,” vol. iv. 
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study its form and configuration in detail. Eor this purpose he 
invented a series of instruments for measuring its diameter, for 
tracing its outlines, for making draAvings, and lastly, fur looking 
directly into it. Its results have not yet heen thoroughly arrived 
at. As an example of what we may look for, wo shall give the 
measurements of the trapezium and the surface incliuled hetweeii 
the two optic foramina, and the two internal auditory foramina : 


‘Caucasian Mongolian Etluox>ian 

typo. typo. type. 

Millimfetrcs. Millhafctres. MiUimfetres. 

Bioptio diatanoe 23*88 ... 23*75 ... 23*28 

Biacoustic distance ... ... 54*55 ... 52*00 ... 4G00 


Acute angle formed by the pro- ) 
loiigation of the two other .sides... ) ^ 
Surface of the trapezium ... ... 1737 


... 70 90 ... 73*10 
... 1356 ... 1338 


Among the details, of which an impression has been taken across 
the occipital foramen, wo may note the ethmoidal fossa, the form 
and depth of which correspond to the projection of th(3 beak of 
tile encephalon, which is more developed in the inferior races, less 
so in the higher. 

The cranial net of M. AYelcker, a system of triangidation of the 
external surface of the cranial ovoid, exclusive of the face, has not 
given results worthy of being recorded. It consists (jf — (a) A superior 
cranial (Quadrilateral, included between the j^arietal and frontal jiro- 
tuherances ; (b) A frontal quadrilateral, smaller, included between 
the frontal protuberances and the line uniting the cxtt'.rnal 
orbital processes of the frontal; (c) An inferior quadrilateral, the 
anterior side of which is formed by that line, and th(3 posterior 
by the line going from the point of one mastoid process to the 
other A triangle having this latter line for a base, and the 
inioii for its apex. A triangle with its apex still at the iuion, but 
its base on the line of thq two parietal protiiherance.s, terminates 
the circle of the figures in pairs. Two quadrilateral and two 
lateral triangles coniQdete the entire system. It is useless to 
proceed farther. 

The system of Ihering' is applied to the method of Q)rojection3. 
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The author seems to have had a strong feeling against the doctrine 
of Oken on the vcrtchral constitution of the cranium, and in favour 
of that of Gegenhauer, maintaining that the cranium is formed in 
a manner independently of the vertebral column. There are no 
anatomical points, he says, upon which one can rely ; that it is 
useless to search for the relations of the different portions of tlu^ 
cranium ; and that it can only be measured as a whole, with tlic 
aid of maximum, and reciprocally perpendicular, lines. M. Ihering 
has consequently invented an a 2 )paratiis for taking these maxima 
of height, breadth, and length, the skull being in its natural 
attitude. But here M. Ihering sets the rule he has laid down at 
defiance, and has recourse to anatomical points. In order to place 
the skull in proper position, he adoi)ts, as a fundamental line, 
the line of [Meckel, going from the centre of the auditory meatus 
to the inferior border of the orbit. Now this line, by which 
everyone is guided, is raised eight degrees in relation to the axis 
of the orbital cavities, or to that of vision, in order to give the 
skull the most appropriate attitude. In the norma tierticalis^ to 
which it gives rise, the most prognathous skulls become orthog- 
nathous. Moreover, M. Ihering has partly given up«Jiis system: 
in tlie table of measurements which he propounded at the Dresden 
Congress in 1874 he becomes quite eclectic. 

The system of Antelmc allows, with the aid of af special 
cephalometer, which is unfortunately very costly, of our detiermining 
with great exactness the reciinocal position of all the external 
points of the skull, and the distance from these j^oints to ^ the 
centre of the biauricular axis. Designed for use on the living 
subject, M. Bartillon has modified it so as to adapt it to the skull. 
Tor his description of it we refer the reader tb the first volume of 
the “Memoires de la Societe d’ Anthropologic,” and for examples 
of its application to the memoir of M. Bartillon on New Cale- 
donians, in the ^‘Eevue d^Anthropologie,-” vol. i. p. 284, 1872. 

The system of M. Koperni^ki also requires a particular cranio- 
graph, which must have been suggested by the physionotype of 
Huschke, and reminds one of the circular band used by hatters. 
Its object is, among others, to take measurements of the skuU 
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which have been omitted hy other methods of procedure. For a 
description of it we refer the reader to the “ Bulletins do la Sociote 
crArithropologiCj” 2nd series, vol. ii., 18()7 ; and for its appli- 
cation, to the memoir on Bulgarian skulls by M. J. Kopcrnicki, in 
the Keviic d’Anthropologie,” vol. iv. p. G8, 1875. 

To sum up : the cranionieter substitutes mathematical data for 
the uncertain data founded on judgment and opinion. It studies 
the skeleton of the head in its ensemUe, tlie cranium and the 
face separately, and then each of its ])arts, by methods whicli take 
the liead in its natural attitude, accept certain central points of 
more or less physiological importance, or have to do directly with 
absolute measurements apart from all preconceived theory. One 
of its systems is specially fertile in good results, namely, the com- 
parison of methods under the form of indices ; but it requires a 
large number of skulls in which individual marks of variation are 
effaced. Characteristics hitherto left to chance investigation also 
come within its i3rovince. It shows that the eye may be deceived, 
and analyses as far as possible those variable impressions which wo 
term the beautiful. Although at first, and even now, encumbered 
with materials piany of which ought to be eliminated, it has enabled 
\is to recognise human types which without it would have remained 
undetermined ; and it bids fair one day to furnish a solid basis for 
the elassilication of races into genera and species. 


CIIAPTEK IV. 

» 

SKELETON ; ITS DESCRIPTIVE AND OSTEOMETRICAL CHARACTERS ITS 

PROPORTIONS — THE VISCERA — THE BRAIN : ITS WEIGHT. 

fuE other parts of the skeleton have been less studied than the 
skull : in the first place because their inq^ortance 'was not under- 
stood; and in the second, hccansc travellers and archmologists 
Neglected to take account of them. The characters which they 
furnish are of two orders, some having referenoe to the configuration 
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of the hones themselves, and others to their respective proportions. 
Among the former may ho placed the perforation of the humerus, 
certain fonns of the femur, the tibia, the lihula, and the ulna; the 
torsi(jn of the humerus and the femur ; the curvature of the latte.r ; 
tlie angle which its body makes with the diaphysis ; the projection 
of the calcaneum ; the breadth of the olecranon, &c. We shall 
only refer to some of these. 

The perforation of the olecranon cavity of the humerus, first 
noticed in some skeletons of Hottentots and Guaiiches, is also unit 
with in the negro and European. Its degree of frecpiency among 
the races of Eranco has been the subject of discussion of late, 
and it is asked whether this character did not specially belong 
to one of the most ancient. The subjoined table will in a measuri^ 
solve this question. W^e are indebted to the kindness of ])r. 
Pruni^res do JNIarvejols, to whom anthropology owes so much for 
his many valuable discoveries, for all that we know respecting La 
Loz6re. The results at the Pre-gallic station of Campans emanate 
from ]\t^r. .Broca and ]\Iillecamps ; those on Parisians of the fourth 
to the tenth century, and on the mountaineers of the Ain, from 
ourselves. The others have been specially publishei^in a note in 
the ‘‘Memoires” by M. Broca, vol. ii. p. 3GG. We shall only givii 
the cases in which the number of the humeri which have been the 
subject of study has been furnislied. 


Number of 
humeri. 

6G Caverne de VHoinnie Mort (La Loz^re).,, 

368 Dolmens of La Lozere 

128 Staiioiis of Vaiiroal, Orrouy, and Chainans 
(Polished Stone period) 

44 Pre-gallic station of Campans ... 

42 Mountaineers of the Ain (5th century) . . . 

69 French Basques 

200 Parisians of the 4th to the 10th century 
2 18 „ of the Middle Ages 

150 ,, anterior to the l7th centuiy ... 

1000 (?) Merovingians of Chelles 


Per cent. 
10-6 
10-6 


■ 21-7 

I 

12-5 
27-7 ( 

134 

55 

4-1 

4-6 

20 


This shows that the perforation of the humerus as a common 
character dates back to the Polished Stone period ; that it was 
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frequent at that epoch ; that it has continued among peoples placed 
in conditions favourable to the resistance of inter-breeding ; and 
tliat it has diininislKid in frequency since the conimenceiiieiit of our 
eia. Its excessive rarity in tlie burial-places of individuals of the 
luglier ranks at Chelles seems to account for this (Uminulion. The 
following list of the variations at similar stations of th(5 same 
epocli shows, however, that we must accept the above with some 
reserve. It has reference to the dolmens separately noticed by 
^l. Prunieres de Marvejols. 


Dolmen No. 1. — 27 humeri 

7 perforated 

... 25 per cent. 

» 2.-65 „ 

.. 11 

... 17 

» 3.— 8 „ 

.. 1 

... 12 

„ „ 1.-31 „ 

.. 1 „ 

... 3 

j, „ 5. '16 ,, 

... 0 

... 0 


J vastly, it is Avell to remark — {(() Tliat tlie perforation does not 
always show itself on both sides at once, which losvsens its A'aliic ; 
{!>) That it is exhibited in various degrees j and (r) According to 
M, Jlroca, that it is more particularly to bo seen in women. The 
character which the tibia sometimes pix^sents, and which bears the 
Tiaiiie of platycnemia, or sabre-like, is luucli morcj nmiarkable. 
Tills bone is described in all Avorks on anatomy as having a 
prismatic or triangular diapliysis. Its anterior liorder, immediately 
under the ski^i, is termed the crest of the tiliia ; its internal gives 
insertion to an aponeurosis, which is applied to the fibula, and 
separates the muscles of the anterior region of the log from those 
of tlu^) posterior. Its posterior surface is traversed alioA’o liy an 
oblique rough line, Avhich serves for the insertion of the pojilitous 
imisclc ; and beloAV by^a longitudinal line, giving insertion to other 
adjoinbig muscles. In platycnemia, the tibia has only tAvo surfaiics 
111 its three upper fifths, an external and an internal. The anterior 
border is thin, the internal and external borders occupy the centre 
of the tAvo siirfac(\s, and the ncAV posterior border corresponds to 
die above lines of insertion of iiuiscles. Pigurc 38 sIioavs a section 
of the tAvo sorts of tibia. Platycnemia is noticed here and there in 
uiany of our graves, but Avith variable frequency. The first time 
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it Avas observed was in the tibias of the family buried at Cro- 
Magnon, at the Ancient Stone pciriod. It has frequently been de- 
scribed as existing in England, both at the Pre-gallic and the 
Polished Stone, periods. In 200 Parisian tibias, Avhich Ave have 
collected from the St. Marcel and St. Germain-des-Pres cemeteries, 
dating from tlie fourth to the tenth century, 5*25 per cent. 
Avero platycnemi(;, aud 14 per cent. Avere bent, ddiis latter pecu- 
liarity is not uncommon in old graA’cs, as avcII as the channelled 
[ibiila, that is to say, the fibula Avith enormously large longitudinal 
grooves for the insertion of muscles, the ulna incurvated forwards 
in its upper fourth, and tho/cw/^r d colon ne. This last is Avorthy a 
separate description. 



Fig. 38. — No. 1, Ordinary triangular tibia, the diaphysis divided on a level with tlic 
nutritive foramen. No. 2, Platycncmic tibia divided at the same spot. 


The muscles of the posterior part of the thigh are .principally 
attached to the two longitudinal lines Avhich form the posterior 
border of the femur, and together bear the name of Unea 
{l,l(jnii apre). Those two lines arc Avanting in the anthropoid upc, 
the border being r(jund. In Man they are either blended togoAlier 
60 as to bo scarcely visible, or they project, *and are separated hy 
rough interval. In the Jrnnir a cnlotine they form a still greater 
j^rojectioii ; they arc Avider apart, and the adjoining surfaces of tla 
bone being sunk in, make this projection appear still greater. 
Hence their pilaster-like appearance extending along the mitkllo 
tlircc-fiftlis of the bone. The femurs of Cro-Magnon are the most 
striking examples of lliis, those of the Guanches, in the laboratory 
of ^I. Broca, are very similar. Of 200 Parisian femurs obtainod 
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from the cemeteries before referred to, in 6*5 per cent, the column was 
very marked, and in 30 per cent, it was so slightly. It seems, 
therefore, that these peciiliai-ilies of the tibia, femur, and fibula be- 
longed to one and the same race in Western Europe. The 30 
subjects from the cave at Sordes, in the Basrpie territory, belonging 
to the Polished 8tone period, all exhibit them [HanuJ). It is 
very remarkable, however, that they are rarely uTot with having per- 
foration of the olecranon cavity. The two races which have bc- 
(]ueathed to us the two varieties are therefore distinct. We have 
obsorviul platycnemia, the incurvaltal ulna, and the pillar-like 
femur in other races, notably in skeletons from Oceania. Tlui 
complete obliteration of the Ihiea axpera of the femur, one of the 
highest simian characteristics, is rare. It is observed in the 
skeleton of the Hottentot Venus, now in Paris. 

Ost cornel rlcal CJuiraclers. 

At page 81 we liave shown the diniculth's met wilh in at once 
determining the pr()])oi tions of the body on the skeleton and on the 
living subject, and the two m(dhods which arti in favour with 
anatomists — one in which the lengtli of th«'. bones is compared with 
the stature of th(‘. individual, the othen- in which the bones arc com- 
pared with eacli oth(n\ We have also given the general results 
arrived at on a comparison of Man and the anthropoids. It now 
remains for us to speak of the appreciable diirerences between races : 
first, of those whi(jh we notice directly on the skeleton; and then of 
thosS which arii to bo studied on the living subject. 

The selection of osteomctrical measurements and methods of 
proceeding varies according to the object we havi; in vhiW. When 
We wish to calculate the proportions of the body, we an; obliged to 
nu'-asure the bones in their normal position, the individual being 
supposed to he standing erect, and only to include that portioii 
which contributes to the total length of the limb. At oth(*r times wo 
satisfied with their absolute lengtli. Eor some, as the clavicle, 
the fibula, and even the ulna, this is generally siilii(dent. The bone is 
taid upon a graduated slab — the osteometrical slab of M. Broca 
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being preferred — and with a square we take the two most deviatinjjj 
projections whicli it gives on this slab. Such is the usual mode of 
proceeding. With tlie radius we do the same, having no choie.e in 
the matter. The forearm really extends no farther than the conv(ix 
articular surface of tiie carpus, and consequently the articular cavity 
corresponding to the inferior extremity of the radius ; Imt no spot 
on the circuniference of this cavity furnishes any fixed measur- 
ing point, so that Ave are obliged to include the styloid process in 
the length of the hone, consoling ourselves that the measurenu’nt 
becomes easier to compare with that taken on the living subject. 

In the humerus the natural obliquity of the bone is so slight that 
we may leave it out of consideration, and we have no hesitation .is 
to the measuring points, except as regards its inferior extremity. 
White measured the humerus from tlui border of the acromion to 
the point of the olecranon. M. Hamy, when engaged on tlio 
subject of the development of the hone, and looking for its maxi- 
mum, took the internal border of the trochlea. M. Eroca, wishing 
to join the humerus to the radius, makes the former terminate at 
their point of contact, at the condyle. In the tibia the superior limit 
is, Avithout doubt, the flat articular surface ; while th»4nferior, if avo 
require the true length of the leg, is tlic cavity articulating with tli<' 
astragalus, and in practice one of the borders of this cavity ; avo 
therefore do not include the internal malleolus, which* is like a 
supplementary bone. It ciutainly is not rational, Avlien tju*, pvopni- 
tions of the limbs are in question, to include the internal mallenlns 
AAnth the leg, at the same time that avc discard the styloid jiroccss 
from the forearm ; but in this latter case necessity makes the laAV. 

The femur is the long bone, in Avhich our methods of proceeding 
necessarily vary according to the f)bject Ave fliave in vieAV. If Ave 
want its length in proportion to the height of the body, we mnsi 
take account of its obliquity. For this purpose the bone is placed 
on its posterior surface, so that the two condyles are square with the 
vertical plane. The regular position of the bone on the living 
subject is thus obtained ; and it only remains to determine, Avith the 
square, its superior maximum, AAdiether at the top of its head or at 
the point of the great trocliaiiter — the former being the better lor 
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getting at the general proportions. If, on the contrary, the absolute 
length is required, inclusively or exclusively of the great trochanter, 
wo begin, as with the clavicle, by laying the bone on the outer side. 

Proportions of the Skeleton. 

White, as far back as the year 1794, remarked in the living 
subject, and demonstrated both on this and on the skeleton, that 
tlie forearm of the negro, compared with the arm, is longer than 
that of the European; but not going into the matter fnriln'r, nothing 
was done up to the time of Lawrence in 1817. 

Humphry, in 1838, was more explicit. He stated that the 
thigh and the arm of the negro are shorter than those of the white, 
while his superior extremity is longer ; that there is but little differ- 
ence between his arm and forearm ; that his leg is of the same 
length, but longer as compared witli the thigli ; and that Ids liand is 
im eighth, and his foot a twelfth, shorter. The following are his 
measurements relatively to the stature, this being — 100 : 


Humerus + radius 

26 

Europeans. 

... 33*69 

26 

Negroes. 

34-68 

Difference as 
rcgard.s the negro. 

-1- 0-99 

Femur + tibia . . . 

... 49-66 

50-63 

1- 0-97 

Radius ... 

... 14-15 

15*16 

-1- 1-01 

Humerus ... 

... 19-54 

1952 

- 0*02 

Tibia «... 

... 22*15 

23 23 

4- 1-08 

Femur 

... 27*51 

27*40 

- 0-11 


Cut the objection is (see page 82) that the correct stature can- 
not h<i ascertained on the mounted skeleton. Let us tlien take 
M. Broca's figures. In the following table the absolute lengths are 
compared together and added. We draw attention particularly to 


the first Jihree relations : 

3)ifr. as 

Europeans. Negroes. reg. negro. 

Humerus -f radius : femur H- tibia = 100... 69-73 ... 68-27 — 1-46 

Hadius: humerus = 100 ... ... ... 73*93 ... 79-40 ... + 5*47 

Radius: femur + tibia = 100 29-54 ... 3038 4- 0-64 

Humerus : femur -h tibia = 100 40*11 ... 38 20 ... - 1*91 

Clavicle: humerus = 100 ... ... ... 44*63 ... 46-74 ... -f- 2-1 1 


^Ve gather from this — (a) That the clavicle in the negro is longer 
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in proportion to the humerus, (h) That his anterior extremity, 
from the shoulder to the wrist, is a little shorter, which is an 
anomaly, wheii we remember that it is longer in the anthropoid ; 
however, it may probably be explained, (c) That his radius is 
perceptibly longer in proi)ortion to the humerus, thus ai)proximatini; 
it to that of the ape ; White, Humphry, and Broca are all agreed in 
tliis respect, (d) That his tibia is longer as compared with the 
femur, which, if our statement at page 88 is confirmed, would maki: 
it less simian than the European, (r,) Lastly, that his luimerus is 
shorter, and tliis no doubt explains tin*, above anomaly. The uppn- 
extremity of the negro is shorter than that of the European, no! 
becaus(‘. bis nidiiis has been lengthened, but becausci his huiueru'’ 
has been shortemnl. A superior charactcu* has originated from 
the union of two inferior ones. The anomaly in LI. Brocas tal)lt 
is peibaps accidental — Mr. Humphry’s ligures giving the rela- 
tion to the height of tlie body, lead us to think so — it loses all it- 
importjince when, considering the diversity of races, w'c sec the lui- 
important position which ih(i proportions of the skeleton exhihit 
in the scries. 

The following are some relations calculated according to M. Broca 
mode after measurements made by Barnard Davis, Humphry, IJioca. 
and ourselves : 


Hum. + rad. : fern. + tib. 

Rad.: hum. 

Tib.,- fern. 

1 Esquimau ... 

71-3 (100) 

710 (100) 

75-8(100) 

1 Airio... 

681. 

75-2 

7.6-8 

1 Andaman ... 

70-3 

79-2 

81-8 

2 Javanese 

68-9 

820 

83-0 

4 Tasmaniam; 

68-2 

83-5 

81-3 • 

7 Australians... 

68-4 

75-5 

84-3 

8 New Caledonians ... 

69-5 

77-5 

83-8 

5 Bosjesmans 

68-4 

7i?'5 

83 5 

• 


This tahl(!, which is somewhat similar to the foregoing, shows lu 
the first column that we must not expect to find the position ot 
a race in the scale in the proportion of the upper to the lower 
extremity. It is true the Esquimau and the Andaman Inn'c the 

* “On tho Osteology and Peculiarities of the Tasmanians,’* by J. Barnard 
Davis. Harlem, I87d- 
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longest upper extremity, and the four Tasmanians the shortest in. 
tlie list, the Europeans coming between them. Ey far the longest 
radius is seen in the Javanese and Tasmanians, and tlie sliortest in 
the Esquimau, while the Europeans are intermediate in length. 
The tibia appears to be decidedly the longest in the inferior races, 
and shortest in the .Esquimau and the Aino. As regards the 
tibia, therefore, tlie balance is in favour of IMr. Humphry’s views, 
and contrary to the foregoing calculations. 

It is clear thus far, without one's being able to account for it on 
any definite principle, that the jiroportions of jMan mnther a])proxi- 
inate to, nor are far removed from, those of tlie anthropoid in all 
parts of the skeleton at once, but sometimes in one and sometimes 
in another. 'N’othing is more opposed to the monogenistic theory 
of hierarchical gradation of races, and more conformable to that of 
parallel formations. A type is sii])erior in one point, inf(u*ior in 
another. It is the same with the family of the anthropoids, there 
is the same divergence of jji’uportions between their genera and 
species as between the human races.* 

The proportions of the trunk, Avith the exception of the pelvis, 
can hardly be studied except on the living subject. 


The Pelvis. 

The pblvis, formed by the two iliac bones and the sacrum, is 
'livided into two parts — the great pelvis, or Avide upper portion, and 
the Rmall pelvis, or pelvic cavity, through Avdiich the feetus passes 
at birth. Camper and Sccmmcring observed that the pelvis of the 
negro in its ensemble is narroAver than that of the Avliite. Cuvier, 
in his* brilliant memoir on the Hottentot Venus, insisted on the 
evidences of inferiority Avhich he found in it. Weber maintaim'd 

* See “ Memoires,” by M. Broca, already referred to, page 8G ; “A Treatise 
on the Human Skeleton,” by Humphry, Cambridge, IS.'S ; “ liechcrclies sur 
les Proportions du Bras et de I’Avant-bras,” by E. Hamy, in “ Kevue 
d’ Anthropologic,” vol. i., 1873; “Observations on the Skeleton of a 
Hottentot,” by JefiE. Wyman, in “Anthropol. Review,” London, vol. iii., 
1865, &c. 


X 
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that the inlet, that is to say the upper opening of the cavity, 
exhibits four forms, which are met with in all races, but most 
frequently the oval form in the European, the square in the Mon> 
golian, tlie round in the American, and the wedge-liko in the negro. 
In 1826 Vrolik came to the conclusion that the pelvis of the male 
negro — from its strength and thickness — from the want of trans- 
parency of its iliac fossie — from the higher projection of its superior 
extremity, and from the spinous processes of the iliac bones being 
less projecting and less separated from the (totyloid cavities, approxi- 
mates to that of animals, while the p(dvis of tin', negress maintains 
a certain shmdorness. In 1864 Joulin asserted that the transverse 
diameter of the inlet is always greater antero-posteriorly in tin; 
fcnuale, and that as to configuration, there are only twt) human 
groups — the European and the Mongolian negro. In the negress, he 
says, the iliac bones arc more vertical, the transparency of the fossie, 
the capacity and depth of the cavity less, the pubic arch, as well as 
its angle, greater. Eut M. Joulin had only studied the female 
pelvis, and M. Pruner-Hoy, the year subse([uently, set to work to 
prove that ethnic diilereiices ought rather to be looked for in the 
male pelvis.* 

The most general of all the characters of the pelvis is the relation 
of its breadth to its length, which has been already described, 
page 67. In the subjoined table, where the sexes ace given 
separately, the length being equal to 100, the breadth would be : 

* On the pelvis, see “ Considerations siir la Diversito des Bassins clcs 
differentes Races Hamaines,” by Vrolik, Amsterdam, 1826 ; “ La Hociriuo 
des Formes Primitives du Crane et dii Rassin Humains,’' by Wobor, 1830; 
“Des Races de I’Ocoanie Fran^aise;” “Du Rassin Neo-Calcdoiiicu,” by A. 
Boiirgarel, in “ Mem. Soc. d’Antbrop.,” vol. i., ,1860 ; “ AnaLoraio et 
Physiologic dii Rassin dcs Mammifercs,” by Joulin, in “ Arch, do Medic., ’ 
6th series, vol. iii., 1861'; “fitudos sur le Rassin consuh're dans les 
diffdrentes Races Humaines,’' by Pruiier-Rcy, in “ Rull. Soc. d’Antlirop-,” 
1864; “Du Sacrum suivant le Sexe et Snivant les Races,” by Racarisse, 
thesis, Paris, 1873 ; “ Dcs Proportions Genorales du Rassin chez I’Honnno 
ct dans la Serie des Mammiferes,” by Paul Topinard, in “ Comptes Rcudiis 
de r Association pour rAvancoment dcs Sciences,” vol. iii., 1874, Lille ; “ Le 
Rassin dans les Sexes et dans les Races,” by R. Vemeau, thesis, Paris, 
1875. 
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White races... 

Men. 

... 25 ... 

126-2 

Women. 

... 4 ... 

139-1 

Yellow races 

... 2 ... 

125-7 

... 2 ... 

138-3 

African negroes 

... 17 ... 

121-3 

... 8 ... 

133-8 

New Caledonians 

... 14 ... 

128-9 

... 5 ... 

129-9 

Bosjosmans ... 

... — ... 

— 

... 2 ... 

135-6 


Other less important osteomctrical characters are furiiislied by the 
skeleton, which want of space prevents us from entering upon, and 
which, moreover, are still under investigation. For example 
(<i) The (higree of curvature of the femur, tliat is to say the 
height of the diaphysis when the bone is placed on a horizontal 
plane ; (b) The angle of inclination of the diaphysis upon the plane 
passing across the inferior surface of the condyles, that is to say, 
its normal obliquity in the standing position ; (c) The angle of the 
neck with the diaphysis ; (d) 'rhe angle of torsion of the humerus ; 
(p) The antero-posterior and transverse diameters of the tibia, from 
which an index is formed for estimating platyciiemia; (/) The 
breadth and thickness of the olecranon, which give another 
im].K)rtant index ; (f/) The length of the calcaiicum behind the 
articular border of the tibia ; &c. 

Muscles, Viscera, Vessels, and Nerves. 

Their ^tudy, equally with that of the bones, forms part of the 
comparative anatomy of Man ; but we can only give a brief sketch 
of the subject. 

The anatomy in ordinary use with physicians has been acquired 
in our dissecting-rooms, on white subjects, of which there is always 
a plentiful supply. Some few negroes and Mongolians have also 
been submitted to dissection, but without much attention being 
paid to the subject. It is only now that this branch of 
anthropology is beginning to spring into life. We begin to find 
that there are as many reasons why we should search into the 
differences which exist in internal organs as into the features of the 
countenance. Some splendid works on the anatomy of foreign 
I’aces have already appeared ; anatomical variations, supposed 
anomalies, are no longer passed by as matters of no interest ; and 

X 2 
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the laboratory of M. Broca is so arrangc<l as to furnish the amplest 
materials for study, and bids fair one day to supply tlio dclicienoy 
which has been so long experienced. One fact has been already 
ascertained — namely, that the muscular system is the seat of 
differences : some as to the nature of the characters which wc 
have termed unimportant ; otliers produced by arrangements wliich 
are found normally in various classes of the niaminalia. TIu; 
variations exhibited by the cutaneous muscle, the muscles of tliij 
face or of the cars, the adductors of the arm, the rectus abdominis 
muscle, the muscles of the hand and foot, the gluhei, and the tri{!(ips 
of the calf of the leg are in this category. Some are even repeated 
so frequently in certain individuals of the same race as to lead 
us to ask if they are not the normal condition in that race, and 
one of its characteristic features. The skeleton of itself recog- 
nises the existence of peculiarities of the muscular system, and 
exhibits them in default of postmortem exjunination. Thus Uhj 
development of the temporal fossa, in extent and depth, shows 
the degree of dcvelojumuit of the temporal muscle which wa.^' 
inserted there ; the femur a colonne and the channelled libula of 
our ancestors of the Eyzies testify as to the strength and size of 
their posterior femoral muscles, and of the external muscles of tlni 
leg. All the internal parts of the body are subject to variety in 
different races : the peritoneum, the ileo-ctecal appendix, ^he liver, 
the larynx ; and if the small number of cases observcid did not li'ad 
us to fear pronouncing as an individual variation one of an etlinio 
character, we might mention many examples of them. Ko doubt 
special peculiarities in the inttirual generative organs will be* dis- 
covered. Mr. Bakewell at one time thought he had discovered 
differences in the blood globules : they werq attributable to aceJi' 
mat ion. !N'evertheless we hope ho wiU continue to prosectite bis 
inquiries in this direction.* 

* See “ On the Various Forms of the Glottis,” by Gibb, in “ Anthrop. 
Review,” vol. ii., 1864; and “On the Larynx of the Negro,” by the saino 
author, in “Anthrop. Review,” vol. iii., 1865; “ Dissection of a Bosjesinau 
Woman,” by Flower and Murrie, in “ Journ. of Anat. and Physiol.,” London, 
1867; “Observations d’ Anatomic Anthropologique sur le Corps d’lin 
Negre,” by Koperni 9 ki, in “ Revue d’ Anthrop.,” vol. i., 1872 ; M. Chud- 
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The nervous system has been the subject of closer study. 
Simmering, and after him Jacquart, demonstrated that the 
nerves of the negro, particularly those of the bas(‘. of the brain, 
are larger than those of the Kuropean. It has been ascer- 
tained that his cerebral substance is not so white. With regard to 
the external structure of the brain and its convolutions, no funda- 
mental difference between them has been as yet discovered ; which, 
was to be expected, inasmuch as there is none between Man and 
tlie anthropoid. ^Nevertheless there arc gradations as regards the 
richness of the secondary convolutions. The. convolutions are 
larger and less complex in tlie inferior races. The superior frontal 
was not unfolded in the Hottentot Venus ; the pi Is da 2)r(ssafja horn 
the parietal to the occipital lobe are exceptionally less supeiilcial 
on one side, so that the perpendicular fissure is more visible, and 
the occipital lobe better marked; there is in fact more or less want 
of syinnudry be; tween the two sides. Thit these are individual 
variations, and not characters of race. 

The weight of the brain, one Avould sup})ose, ought to exhilht 
dilferences of a more important character. Kothing of the kind. 
Individual variations wholly prevail, and necessitate, more than in 
any other character, our carrying on our investigations upon an 
exl('nded basis. 

Xow, 'if weighing the brain immediately after d('ath had been 
practised on a suilieicmtly large scale either in Europe or America, 
it could hardly have been so in countries inha])ited l)y the inferior 
races. The process of weighing requires the most minute care, and 
should, properly, be conducted when the brain is in a fresh state, 
and not after having been kept in spirit. Thus science has but 
few materials to work with. These variations dc'pend on age, sex, 
stature, the disease which was the cause of death, the individuars 
amount of intelligence, &c. Wc have referred to this at page 120 ; 
■\ve shall confine ourselves therefore to making an approximate 

ziuski’s “ Memoires,” already quoted ; “ De la Valeiir des Anomalies 

Musculaires au Point do Viio d’Anthropologie Zoologiqiic,” by Samuel 
Pozzi, in “ Comptes Rcudus do 1’ Assoc, pour I’Avanc. des Sciences,” 
vol. iii., 1874; &c. 
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estimate of tlio probable percentage in the form of a table similar to 
that of Parchappe. 

Variations in tho total weight. 


As to sex 



... 10 per 

» age 



... 4 „ 

„ height 



... 4 „ 

„ mental disease ... 



... t to 6 „ 

„ idiotcy ... 



... 18« „ 

„ last illness 



... 10(?)„ 

,, intelligence 


... 

... 20 „ 


This shows that we ought to take brains in precisely identical 
conditions, that is to say healthy ones of tho same age and tlic 
same sex, and to take care, following Huschke/s example, not to 
confound the cases of individuals who have died under ordinary 
circumstances with those who have died suddenly in sound health, 
such as suicides. The difference between them may b(3 as much as 
130 grammes, or as great as between the moans of a superior and an 
inferior race. Put an entire security is afforded to the comparison 
of the brain in different races by the individual variations, which 
are so capricious, and are dependent on so many external circum- 
stances of original or acquired intelligence, or more still on cerebral 
activity, whatever its physiological manifestations may be. Tlie 
density of the cerebral substance increases probably, as wcdl as 
the total volume and richness of the convolutions, by intellcctiuil 
activity. The brain of an Australian, superior relatively to his 
fellows around him, will be heavier and have more convolutions 
than that of a Parisian of mere mediocre intelligence. ‘Tlio 
deviation of 20 per cent, in tho weight of the brain in the white 
race is tho difference between the average weight of this race and 
that of the brains of Cuvier and Dupuytren. Supposing tlnvt these 
two cases are anomalies, and reducing the deviation one half, it 
would still be 130 grammes. Here, therefore, more than in any 
other anthropological character, we must make our calculations 
upon large masses, in which individualities are lost. Bearing these 

* The average weight of the brain of idiots as taken by Mr. Croohloy 
S. Claphain is 1188 grammes in the male, and 1057 in the female. 
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things in mind, Ave shall reproduce the following table of weights 
of the brain in various races 


Men. 

105 Euglish and Scotch (Peacock) ... 
28 French (Parchappe) 

40 Germans (lliischke) 

18 „ (Wagner) 

50 Austrians (Wicsbach) ... 

1 Annan lito (Broca) 

7 African Negroes (v.arious authors) 

8 „ „ (Broca) 

1 Negro of Pondicherry (Broca) ... 

1 Hottentot (Wyman)f 
1 Capo Negro (Broca) 


Grammes. 

1127 
1 334 
1382 
1392 
13 12 
1233 
1 238 
1 289 
1 330 
1117 
974 


AVoTuen. 

34 English and S(;otch (Peacock) ... 

18 French (Parcliappe) 

22 Germans (Husclike) ... 

13 „ (Wagner) 

19 Austrians (Wiesbaeh) ... 

2 African Negresses (Peacock) ... 

2 „ „ (Broca) 

2 Busliwonien (Marshall, Flower, and Miirrie) 
1 Australian (Owen) 


1260 

1210 

1214 

1209 

noo 

1232 

1067 

97t 

907 


Reo the “ Meinoirc ” of Parchappe, already quoted j “ Schcedcl, Him, und ’• 
des Menschen und dcr Thiere,” by Huschko, Jena, 1854 ; ‘^On the 
Weight of the Brain, and the Circnnistances affecting it,” by J. Tlnirnam, 
in “ hnirnal of INfed. Sciences,” vol. xii. ; ^‘Contributions towai'ds deter- 
niining j lie Weight of tlio Brain in different Races of ]\leu,” hy J. Barnard 
Oiivis, Loudon, 1868; “On the Weight of the Brain of the N(\gro,” by 
Peacock, in “Mem. Anthrop. Soc., London, vol. i., 1SG3 fJ! ; “Memoires,” 
hy Wag Aer, Broca, G rat iolct, already quoted, iu “Bull. Sue. d’Anthrop.,” 
Piiris, 1862. 

t This exceptional weight in a negro is surpassed hy one of M. Broca’s 
negroes, which is as much as 1500 grammes. Ma 3 '' it nol asked whether 
the free negro living among Europeans has not a heavier In-aiu than if lie 
liad remained in liis own country, far removedfrom gi-cat ini' el leetual excite- 
ment ? With regard to Wyman’s Hottentot, his stature was 169 centimetres 
^hich. is sufficient to show that he was not a Ilottcniot but a Kaffir, or at 
least a half-caste. 



312 


WEIGHT OF THE BKAIN. 


[Ohap. IV. 


We have omitted from this list a scries of weights taken during 
the American war, hy Sandifort E. Hunt, wliicli included 405 
brains of wliites, blacks, and half-castes. Mr. B. Davis finds fault 
with their author for not liaving indicated his method of operating. 
Idiese weights, notwithstanding, are of considerable value for tlioii* 
reciprocal relations. 

In the first place, the mean weight of 278 European brains was 
1430 grammes; the extremes being 9C3 and 1842 respectively. 
This latter was evidently a case of disease, or belonged to soni(‘ 
obscure (hivier. In the second place, the mean -weight of 111 
negroes was 1331, and the maximum and minimum 1507 and 
1013 respectively. 'The author divides the half-castes into whil(‘ 
and black, according to the degree of mixture of brccxl. It is tli(‘ 
method of determining this degree to which exception may be taken. 


Grammes. 

24 Whites 1424 

25 Three parts white... ... ... ... ... 1390 

47 Half white, or miilattoes... ... ... ... 1334 

51 One quarter white ... ... ... ... 1319 

95 An eighth white ... ... ... ... ... 1308 

22 A sixteenth white... ... ... ... ... 1280 

141 Pure negroes ... ... ... ... ... 1331 


Does not this seem to show that the Avhite blood wKere it pre- 
i dominates in a mixed breed exercises a preponderating inlluenc('. in 
favour of cerebral developmuit, while the inverse predominance ol 
negro blood leaves the brain in a condition of inferiority ap]^roacliiiJg 
even that of the pure negro 1 This -would lead us to believe* that 
the mixed breeds assimilate the bad more readily than the good. 

In default of being able to obtain direct Y^eights of the brain in 
sullicicnt numbers in the various races, we must address ohrsclve^ 
to the cranial capacity. E. Davis, Wiesbach, and Welcker have 
endeavoured in this way to ascertain the probable weight, and have 
published long tables on the subject. Mr. Davis makes use, as we 
all know, of sand in making his calculations. From the total 

* “ The Negro as a Soldier,” by Sandifort B. Hunt, ** Anthropological 
Review,” vol. vii., 1869. 



CHAP. IV.] 


WEIGHT OF THE BRAIN. 


313 


weight of sand he subtracts 15 per cent, for the membranes, the 
blood of the venous sinuses, ami the serous lluid within the cavity 
of the cranium. Others consider tliat 13 per cc'ut. is nearer tlie 
mark. As a matter of fact the waste varies extraordinarily between 
one cranium and another.* 

The specific weight of the dried sand being taken at 1425, and 
that of the cerebral substance at 1040 (wliich also varies), the 
calculation is very simple. The following are some results, selected 
by Mr. B. Davis, from a list of 133 exampl(?s : 



Moil. 

GmmTnc.?. 

Women. 

Crammea. 

English 

... 21 

1125 . 

. 13 

1222 

Chinoso 

... 25 .. 

1357 

S 

1298 

Esquimaux .. 

... 5 .. 

139G . 

5 

... 1247 

Negroes of Dalioniey 9 

1322 

3 

... 1249 

Australians .. 

... 17 .. 

. 1197 

7 

... 1169 

M. Wicshacli 

has confiriiKjd 

the value 

of this 

method. He 

obtained the cubic measurement of 115 crania witli h 

iaiid, deducted 

from it the probable wi'ight of tlie brain, 

and thei 

L w^eiglied tliis 

organ. The following was the result, in granimes, in males below 

00 years of age : 







Wcifrht 

Direct 



Ago. 

'ulciiUted. 

weight. 

Diffcrenco. 

6 Crania .. 

lo to 19 ... 

1270-00 ... 

1223-85 

... 46-21 

75 . „ 

20 „ 29 ... 

1355-11 ... 

1311-13 

... 13-68 

9 „ 

30 „ 59 ... 

1371-95 ... 

1330-12 

... 44-83 

11 „ 

tiO „ 90 ... 

1319-M- ... 

1211-21 

... 108-23 


This approximation ought to suffice, for why sliould we go on 
with so complicated a proceeding when, after all, we can only 
substitute one figure for another, the relation remaining the same 
in the, different scries 1 We cannot expect to compare this new 
result with the weiglit obtaine<l ilircctly. One of tJic most certain 
elements of divergence between one race and another is precisely 
the density of the cerebral substance, which is here supposed to be 
uniform. The operation of Mr. Davis really gives only the relative 

* In eight negroes M. Broca found, a difference of from 8 to 20 per cent, 
between, tiio weiglit of the' brain and the cranial capacity. 
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voluiHO, tlierefore Ave may as well confine ourselves to the cranial 
cai)acity itself. 

Provided that all the conditions for Aveighing the brain pro])(‘rly 
are fully comidied Avith, that the influence of the disease of Avhich 
the individual died is taken into consideration, as Avell as tlie 
hypostatic accumulation of blood in depending parts at the tiiin*, of 
death; that some form of Avicker receiver is madci use of in Avhicli 
to place the brain, for a given time, so as to alloAV it to drain, &c. — 
then the difference of weight, according to race, might be ascertaiiuid; 
in tlie same way, difference in the volume of the cavity, fluids 
and blood included, may be ascertained by regular cubic measure- 
ment. ConscMpiently, until some better method has been suggested, 
Ave must rely more upon our tables of cubic measurements (sec 
page 230 ). 


CTTAPTEP Y. 

PHYSTCAL CHAHACTEnS IN THE LIVING SUBJECT — ANTHROPOMBTHTCAL 

CHARACTERS — PROPORTIONS IN ART — STATURE MEASUREMENT OP 

THE HEAD AND BODY. 

t 

The physical characti’Ts, deduced from the examination of the 
internal organs, occuj)y the highest place in natural history, for tbe 
sole reason that the ii(dd in Avhich they are dis])layed is mon' \ ast. 
Put {inthropologisls and naturalists do not on that account neglect 
those ^vhicll th(} (‘xternal organs nianifc'st, ainl Avhieh invite a much 
greater amount of attention. Among the latt^’ some have refeu'uei' 
to the envelope of the body itself, and its connections; such as the 
colour of the skin, the character of the hair, and AvhatcA^er has 
reference to the external organs of sense and reproduction. They 
are asc(a'tained hy inspection, and are only exec ‘pti on ally expre^^^ed 
hy ligures: these then Avill he our descriptive characters. Others arc 
only the reflex of the internal conformation, and are obtained hy 
systematic measurements : these are anthropoinetrical charactt'rs. 
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Sucli are tlic proportions of the hody, which we may think our- 
selves fortunate — seeing the few opportunities we liavo of noticing 
them on tlic skeleton, and still less on the dead hody — to he ahle 
to verify upon the living subject, and, even to do this, we have to 
appeal to the kindness of travellers. 

Anthropometrical Characters. Proportions of the Body. 

The sculptors of antiquity were the first to make these their 
slAidy. Certain canons, that is to say, conventional rules, based no 
doubt on observation, but more still on individual feeling, were 
adopted by them. Three of these were recognised among the 
Egyiitians, and one among the Greeks — the famous statue of 
Polycletus. But they deviated from them according to the concep- 
tion which they desired to infuse into their work. If they wished 
to represent a god, as Jupiter, for example, they devidoped the 
subject less by a rigorous adherence to nature than by selecting 
from those around them a form of forehead which suited them the 
best, or by cunningly bringing the ear lower, by which the facial 
angle was enlarged ; if they aimed at nobleness and grace, the 
nock was bare, the limbs were made round and slim ; if at the 
sublime, the head, the limbs, and especially the joints, were 
made larger Wide shoulders denoted strength; narrow 

shoulders youth, or efTeminato character ; the trunk all of one size, 
or drawn in at the waist, had also its signification. The pelvis was 
contracted when it was designed to awaken modest sentiments, or 
widened when intended to excite feelings of an opposite character. 
Vigorous exactness was so little sought after b}^ the Greeks that 
they were not afraid to >conimit the most egregious errors in anatomy 
(Gc?’c??/),*and even to make the limbs unequal, in the l.aocoon 
the left leg is longer than the right, and in one of his sons it is 
the reverse. The Pythian Apollo and the Venus de Medicis have 
each one leg longer than the other {Audran). 

I'he various schools which have succeeded the Eenaissance period 
We been inspired with the same ideas. In Italy, height of figiire 
expressive of dignity. In Spain, the figure was reduced in 
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size with a view to donotc delicacy of form' In Holland, it 
was made large to illustrate realism. In France, of late, tlie head 
only has hoen exaggerated, with a view to its exciting grent('r 
attention. The artistic and the anthroj)ological conception thorefon^ 
are contradictory the one to the other : tlie one idealises the heautihd. 
the oth(*r searches after the true. Art, then, ought to rc’st upon 
anthropology, in that its whims arc tol(u*atcd, though under llio 
express condition that they do not go beyond the individual varia- 
tions which .anthropometry reveals to it. If tliere is no art without 
feeling, neither is there any without design and without truth. 

It had not occurred to the ancients that there were dilferences in 
th(', proportions of th(‘ various races of mankind, notwithstanding;- 
which, as J\1. FAlwards has remarked, the Greeks set before them 
two types, the divine and the heroic. Almost involuntarily, tlir 
Egyptians took as their model two indigenous types, not includin';- 
those of negroes and Jews, which figured more particularly among 
their 2 )ri-‘ 5 oncrs of war. Jhit the sentiment which prevails throiigli- 
out anticjuity, and Avhich is 2)er2)etuated throughout the Eenaissnncc 
period up to the j)rcscnt time, is, that unity of the human lypi' 
corresponds to unity of sj^ecies. It was this which led Quetelet 
to afhrm that ten individuals of the same age and of tin? sann^ sex 
Avere ample to exhibit the i^roi^rtions of the body, and that all 
deviations from them were only individual variations. • 

The opposite doctrine of the jdurality of types did not Ix^gin to 
be delineated until the time of Albert Dlirer. Camper aidinl in 
developing it. It is now generally admitted, and we look for the 
negro ideal, or the jMongol ideal, as xvell as for the white ideal. It 
is upon this conception that the sciencci of the proj)ortions of bodie-. 
as ascertained by anlhro2)ometry and by the method of avorago^, 
rests. And in the first place let us give the terms of the niodcrii 
canon, as taught in the schools of art, where the white is the 
standard for the anatomy of the figure, as it is in the dissecting- 
rooms for ordinary anatomy.'^ 

* “Les Proportions clii Corps Humain mosurcps sur los plus Belles Figures 
do rAntiquile,” folio, hy Ccrard Audran, 1863; “Anatomio dcs Formes 
Fxterieurcs du Corps Humain,” 8vo., by P. N. Gerdy, Paris, 1869; “Types 
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The liiimaii body is equal to eight lengths of the head, divided 
thus : from the vertex to the chin, one ; from the chin to tlie 
iii])ples, one ; from tlicse to the umbilicus, one ; from the umbilicus 
to the genital organs, one ; from these to the middle of tlie thigh, 
one ; from this point to the spine of the tibia, one ; from this spine 
to the middle of the leg, one; from this to the ground, one {Gerdy). 

‘‘ The head is divkhid into four e(pial parts : from the vertex to 
the line of the hair ; from tliis point to the root of the nose ; from 
the root to the base of the nose ; from this base to the chin [Gardy). 

The space between the eyes, and the breadth at tlie base of the 
nose, are each cipial to one length of tlie eye. The mouth and car 
lire each equal to two huigths of the eye. 

“ The length of the hand and that of the face (from the line of the 
hair to the chin) are equal, and form the. ninth part of the stature. 
The length of the foot and the circumference of the chmehed list 
are eipial, and form the sixth jiart of the stature. 

“Hut these are only approximations, and like all canons are 
only for the purpose of refreshing the menioiy. Let us see wliat 
the real dimensions arc. AvS in the skeleton, there are two methods 
of ascertaining the proportions of the body : one consists in com- 
paring the principal parts together, as the superior extremities to 
the inferior, the forearm to the arm; the other to reduce the 
dimensions obtained into thousandths of the stature. The latter is 
the better, and the readiness Avith Avhich it can be liad recourse to 
is precisely that which gives the advantage of the mcasurcmcnls 
on living subjects over those of the skeleton. The first thing, 
therefore, is to ascertain the stature. 

> 

• Stature. 

This is arrived at Avith difiiculty on the skeleton, as Ave have 
shown at page 81. On the dead body Avhen laid out straight it 

htliniqnos reproseiites par la Sculpturo efc Proportions du Corps,” by 
Cordier, in “Bull. Soc. d’Authrop.”; article “ Anatomio des Beaux Arts,” by 
hcchambre, in “Encycl. So. Mod., 1866 j “ Anthropometrie,” by Quetolot, 
Brussels, 1871 j &c. 
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loses al)out 13 millimetres. The best way is to take it on tlu^ 
living subject, which allows of our pursuing our investigations upon 
large numbers, in whom the individual variations are lost. 

The height or stature varies, like all the dimensions of the 
various parts of the human body, according to age, sex, individual 
peculiarity, external circumstances, state of previous health, and 
race. 

At birth man^s height is about 50 centimetres, according to 
Qudtehit ; at 5 years of age, about 1 metro; at 15, 1'50 metre; at 
19 years of age he wants 15 millimetres to complete his full hoiglil, 
which is reached generally at or about 30 years of age, though (liis 
varies. From 50 to GO years of ago the height always decreases, 
according to Quetelet, and at 90 years of ago is less by 7 centimetres. 
From our own personal observation we lind that this is so almost 
universally, and consecpicntly, in order to get at the true statun*, wo 
ought to coniine ourselves to individuals beyond 30 years. The 
woman is shorter than tlie man, on the average about 12 centimetres; 
that is to say she is 7 per cent, less in height. Consequently, when 
wo wish to compare the measurements of both directly, we must add 
to that of the woman, or deduct from that of the man, 7 per cent. 
Eut this difference varies according to race. It is greater, tYc/e/v.v 
parihu.s'^ in tall races, and less in races of low stature. In tla* 
former it reaches an average of 14 centimetres, or 8 per <!(‘iit. ; and 
in the latter, 7 centimetres, or 5 per cent. Therefore, according an 
wo have to do with tall, medium, or short races, we add, 'udam 
making the comparison of the woman's with the man's hei'^ht, 8, 
7, or 5 per cent, to her measurement. Eetween individuals of lh<‘ 
same age, sex, and race, the height varies indefinitely. Li fifty -live 
scries in which we made the comparison, tho«difference bet'ween ili»‘ 
maximum and the minimum was from 9 to 39 centimetres. Tlic 
difficulty is to distinguish those which are normal from thos(3 which 
ought to bo looked upon as dwarfs or giants, tho transitioji 
impeuaiptible. In more than 1,000,000 American soldiers, live 
were above 2*032 metres, and four below 1*244 metre; but the 
averages are not affected in cons(iquence of tliis, because the 
abnormal cases have in all probabihty been equally^ distributed at 
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the two extremities of the series. The only condition is that the 
series should he sufficiently numerous. External circumstances 
have a certain influence on the stature of the individual. Villerm^ 
brought forward evidence to show that the stature was much 
higher previously to the year 1813 in the arrondissements of Paris, 
in consefpience of the prosperous condition of the population. 
M. Gould also showed that the stature of American sailors is less 
than that of soldiers of the same race, who were better fed. 
Drs. Bertrand, Peruy, Mouille, and Le(pies point to j)oor countries 
where the stature is low, while close b(‘side them, where the 
country is rich, it is high. D’Orbigny came to the conclusion, 
after examining a largo number of Southerni'rs of the United States, 
that the stature decreased with the latitude. Quetelet found that 
in Belgium the townspeople are taller than the countryfolk ; and 
Dr. Beddoo proves the contrary to be the case in England : two 
facts which may bo exi)lained differently by differejit people. 
!M. .Durand (do Gros) states that in chalk districts the iidnibitants are 
taller than in the districts of the primary ]-o(*ks. Dut all these 
matters recj^uire further consideration. Sullicient account is not 
taken of the races which have been interm iiigh^d with the popu- 
lation in towns, in a way sometimes the most unexpected, and 
und(U’ a great variety of influences. One of tlui causes which 
Dr. Beddoe brings forward, with a view to explain his statement 
above referred to, is the varied influences which arc at work among 
the population of towns. Wo should also consider whether the 
acquired diminution or increase in stature is not purely individual, 
as Avell as und('r what conditions and after how many generations 
tli(? c.hange would become hereditary and permanent, d’o the 
influence of external ckcu instances,, mode of physical (‘xisttuice, and 
food, imxy be added that of health. It is absolutely invariable, 
provided that the morbid agencies are at work before, the period 
■^hen the epiphyses of the long bones are entirely \veldcd to the 
diaphysis. This period is indicated in the table at ])age 140, but 
growth ought still to continue slowly and within certain limits, 
subsequently to this. The tardy term of thirty years, which wo 
liave indicated as one of growth, proves it. We should moreover 
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ascertain if, when the ossification and growth of the skeleton have 
been suspend eel, the work does not commence with renewed activity, 
and thus make up for lost time. The last influence which we sluill 
notice is of more interest to us, namely, that of race. We shall confiiuj 
ourselves to the male sex, on which our measurements are most 
usually made, and which furnishes us with examples in abundance. 
The extreme limit of stature among races, or rather among peoples, 
varies on the average from 1’40 metre to about 1’80, which mah(‘s 
the general average 1*60. But tall races are the more numerous, 
and the two or three whose stature is below the above limit are 
isolated, and ai’o fast dying out. We may look upon 1*G5 as the 
average stature, taking the entire population of the globe. AYe in 
France are thus exhibited in a favourable light, inasmuch as this is 
precisedy our own mean stature. 

This lieing established, races or peoples may be divided into 
four groups. (1) Yery tall, averaging 1*70 metre and upwards; 

(2) Those above the middle height, from 1*70 to 1’65 inclusive : 

(3) Those below the middle height, from 1 *G5 to 1-GO; (4) Those 
of low stature, below 1-GO. 

The following averages of stature are extracted from our Ftude ” 
before referred to. They arc sometimes those obtained from tlio 
traveller himself, sometimes from other sources, varying from 2 to 
15. The number of individuals in each series varies from 14 to 
30,000. 14 is certainly very few; but in on (3 such as the Voddahs, 
we may consider ourselves fortunate to bo able to give even this 
number. 


MEN (averages). 

Very tall — 1*70 and above. 


Toluielchcs of Patagonia (6 series) 

... 1-781 

Polynesians (15 series) 

... 1-702P 

Iroquois Indians (Gould) 

... 1-735 

Negroes of Guinea (4 series) 

... 1-724 

Amaxosa Kaffirs (Eritsch) ... 

... 1-718 

Australians (Topinard) 

... 1-718 

Scandinavians (3 series) 

... 1-713 

Scotch (2 series) 

... 1-710 

English (3 series) 

... 1-708 

Western Esquimaux (Eccehey) 

... 1-703 
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MEN (averages). 

Above the middle height — from l-'/O to 1-65 inclusive. 


Irish (2 series) ... ... ... l-()i)7 

Dornbcrs and Vadagas of India (Shortt) . . ... I'difl 

Deanes (Beddoe) ... ... ... ... 1G85 

Belgians (Queieloi) ... ... ... ... 1G8I. 

Charrnas (D’Orbigny) ... ... ... ... IdHO 

Arabs (3 series) ... ... ... ... ... 1-G79 

Saghalians (La Poronso) ... ... ... 1G78 

Germans (3 series) ... ... ... ... 1G77 

Now Caledonians (Bonrgarel) ... ... ... l'G70 

Pcschernis of 'I’ierra del Fuego (4 series) ... ... I GGl* 

Kirghis (Prichard) ... ... ... ... ... 1GG3 

Russians (4 series) ... ... ... ... ... 1-GGO 

Roumanians (2 series) ... ... ... ... l‘(>57 

Berbers (3 series) ... ... ... ... ... l‘G55 

Esquimaux, central (5 series) ... ... ... l'G54 

Tribes of the cast coast of India (3 series) ... l'G52 

Aborigines of the Caucasus (Shortt) ... ... 1-G50 

French... ... ... ... ... ... ... 1G50 

Below the middle height — from l’G5 to 1*60 inclusive. 
Negroes of Algeria (Gillebort d’Horcourt) ... l'G45 

Dravidians and Hindoos (2 series)... ... ... 1G42 

Jews (Schultz) ... ... ... ... ... 1-G37 

Magyars (Bernstein)... ... ... ... ... l'G3l 

Nicobarians (iVova?Ta) ... ... ... ... 1*G3L 

Chinese (Novarra) ... ... ... ... ... l'G30 

British India beyond the Gang(?s (t series) ... l'G22 

Araucanians and Botocudos (D’Orbigny) ... ... 1-G20 

Sicilians (Lombroso) ... ... ... ... 1-618 

Fins 1-617 

' Indo-Chinese (5 series) ... ... ... ... 1015 

Peruvians (4 series) ... ... ... ... ... I'GOO 

Low stature — below 1*60 exclusive. 

Malays (It series) ... ... ... ... ... 1*596 

Australians of Port Jackson (Lesson) ... ... 1-575 

Tribes of Orissa — Indians (3 series) ... ... 

Kurumbas of the Nilgherries (Shortt) ... ... 1 539 

Lapps (2 series) ... .... ... ... ... 1*536 

Papuans (Mayer) ... ... ... ... ... 1*536 

Veddahs (Bailey) ... ... ... ... ... 1*535 

Negritos (4 series) ... ... ... ... ... 1*478 

Bosjesnians (5 series) ... 1*404 


Y 
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The oxtroni(',s are tlms seen to be Patagonians and Bosjesinaiis. 
Two vseries, however, are not in the table, which might show this 
not to be so. The first, that of Humboldt, who assigns to tliii 
Caribs of the Orinoco a height of 1*84 metre ; and the second, 
that of La Perouse, which gives the height of the Orotchys of t}i(‘ 
riv(^r Amour as 1‘38 metre. But these extremes have not 
conlirmed by othcjrs, wJiile those of the Patagonians and Bosjes- 
mans liave bcicn so by a liost of travellers. 

In Africa two gnjat negro races are distinguislied by tladr 
height : one, the Kaffirs scattered at the south-east, and along tlie 
Avest coast of Congo to Senegal, and ... in America, to Avhich tliey 
liave been wafted by commerce; the other represented by th(‘- Bos- 
jesmans to the north of the Orange llivcr, the (.) bongos of Du 
Chaillu, and the Akkas of M. ScliAveinfurth — tlie first very tall, tlie 
last very short. Among those of middle Indght may be jilaccd 
Hottentots, which are nearer to the Bosjesmans, and i)erl]a})s 
another negro race in the Saliara zone. 

Oceania furnishes also some good examples of stature : on the 
east, the Polyiu'.sians are very tall ; on the Avest, the Malays are 
short, and the Kegritos shorter still; in the c(mtre, the Kew 
Caledonians are much above the middle height, ddie Australians 
are divided into tAvo races : the one short, Avhich has disa})pear(Kl ; 
the other tall, Avhich is fast dying out. In Asia the general 
character is that of low stature, or below the middle height. It 
decreases in the north in Siberia, and in the south as avc 
approach the Malaccas ; increases in the centre, in the Japan 
Islantls, in China, and as avo advance towards the Himalayas and 
Turkistan. In India, particularly, many varieties of stature are to 
be met Avith : {a) Tall tribes, some Avanderin^, others settled in the 
plains at the foot of the Kilgherry Hills and about the north-west 
angle ; {h) Tribes above and about the average, on the east coast ; 
(y) The Dravidians, beloAV the average ; (d) Savage tribes, decidedly 
small ; and lastly (c) In the Kilgherries and Ceylon, tribes still 
smaller, as though the three races had become intermingled : the 
first, of whose nature we are ignorant, and which is represented by 
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the Dumbas ; the second of Mongolian origin ; the tliird black, and 
probably aboriginal. 

In America, at the extreme north, w(i notice the Esquimaux, 
whose stature, we are told, is short in the east of Greenland, increases 
as we go west, and is tall in the neighbour! lood of Behring's Straits. 
Tlio inhabitants of both Korth and Soutli America arc generally 
tall, which is not quite in accordance witli the usually received 
opinion as to tlie Asiatic oi’igin of Europeans. Two orders of 
peoples may be recognised among tliem, however: the one— and 
this constituting the majority — being very tall, from Patagonia to 
the Eiver Mackenzie ; the other being below the average height and 
thinly scattered, notably in VaiKiouver's Island, and among the 
Crees in the north, and Peru in the south. In Europe the tallest 
men are the Norwegians, and th(‘ smallest the Lapps and —if we may 
include mummies in our measurements — certain of the ancient 
Guanches of the Canaries. In France two varieties of stature are 
to be seen : the one very tall, in the north ; the other below the 
middle height, in the south. 

'I’he stature has only been studied in a direct manner either in 
individuals of all ages, or in those who have attained their maximum 
of growth. 1’he most numerous statistics in France have reference 
to individuals under certain special circumstances, that is to say to 
conscripts •from 20 to 21 years of age, from which we must subtract 
all those below I'bG ni^tre, and the infirm. Hence we have two 
kinds of averages which these statistics give, namely, the proportion 
of those annually rejected, that is to say those of low stature, and 
the average height of those remaining. M. Broca has published 
them for the whole of France, for each of its Departments, and for 
each of the Arrondissefnents of Erittany. He has given with his 
results — which are of the greatest interest — variously-coloured maps, 
boiulin, on the other hand, has prepared a map — which is less 
exact, but very interesting nevertheless — of the proportionate 
distribution of the statures of 1*732 m^tre and upwards in the 
various Departments. "Die researches of these tAVO observers have 
been corroborated, and shoAV that everywhere the numbers of high 

T 2 
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and low statures are in an inverse ratio, giving at the same time 
the distribution of the two races to which these extremes cori*esi)ond. 

In line, the probable average? stature, calculated with the greatest 
care, has varied in I'rance annually, from the year 183G to l8Gi, 
from 1*642 metre to 1*G49 metre; the general average throughout the 
twenty-eight years being 1*646. This is somewhat under the mark, 
however, because the individuals to whom it refers had not reaclu'd 
their maximum. On tlie other hand, the proportion of conscri])ts 
rejected on account of being too short has varied, in the saiiu- 
years, from 101 to 162 per 1000 of those examined throughout 
the whole of Trance ; and in the Departments, in the entire period, 
from 24 per 1000 in the Doubs to 147 per 1000 in the Haute- 
Vienne. The proportion of tall statures leads to the same result : 
the tallest in Trance amount to 156 per 1000 conscripts in the 
Doubs, and the shortest 3T6 in the Haute- Vienne. 'Now the l)ou])s, 
where there are so many tall statures and so few short, is the 
country of the ancient Eurgundians ; and the Haute-Yieiine, wher(? 
it is just the reverse, that of the ancient Ckdts. 

At the bottom of the maps in question two distinct zones {ire 
drawn, which are separated by an oblique or curved line, going 
from the Department of the Ain to the bay of St. Malo. (.)n Uu) 
north and east are the short statures, on tin? south and west tin; 
tall : the former inhabited by the ancient Kymris, Eurgundi{ins, 
and Nor minis ; the latter by the ancient (hdts. Here and tlirri', 
however, in the south and west, are portions of territory wlicrr 
the statures are tall. This is so in the neighbourhood of Toulouse, 
where the Volkian Tectosages of the race of the Kymris lociitt d 
themselves; and along the banks of the Ehone and the shores of tlu; 
Mediterranean, where there was a constant interchange between llio 
Gauls on the north and the cisalpine Gauls. The map of *l)ritt;iny 
shows the tall statures predominating in the north, along the roast 
Avhere the Bretons, the ancient Belgian Kymris, landed from tlir 
island of Albion about the lifth century of our era ; and the loi'' 
statures in the south and in the centre, where the Celts wm' 
previously repulsed. 

Similar statistics of stature have been published in 
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coiiiitrics, as Italy, Spiiin, Jlavaria, which have led iis to the con- 
<*lusion that the stature increases generally in *Kurope from the 
nerth to the south, the two extreme ])oints being represented by 
Norway and tlui islands of the Mediterranean, not taking intrj 
account the Lapps and the Fins, which form a distinct group. 
A])ro])OS of stature, a particular method has been employed which 
many prefer to that of averages generally in use in craniometry, 
namely, the method of seriation, in which the individual figures are 
arranged in a scah^, in groups from the minimum to the maximum, 
and the numbeu’ of times noted that they are repeated in each 
group. Chuierally there is a regular increascj from the extremities 
of the series towards the centre, where the character is found ex- 
pressed, not in the form of an average, but of a ‘‘median.” Somc- 
tiiiK's there ;ire two c.entrcis or two medians. M. Bertillon explains 
them by th(‘- mingling, without the complete fusion, of two races 
of op]iosito (diarael-ers. Thus in the Doubs, where the position of 
the statures in the series gives rise to two medians, one to L635 
and the other to 1*732, the former would answer to the ancient 
(leltic 8(;(pianians, tin; latter to the ancient Burgundians. TTiis 
method, which indicat(‘s particularly the (extent of individual 
variations, is very mm^h adopted in Fngland, and has been main- 
tained on the ( /Ojitinent by (^uetelet and Bertillon.* 

Tlavifig now (‘onsidered the stature, we may pass on to the 
iiioasurcmont of the several parts of the body. The methods 
employed are similar to those in use for the skehdon, modilied 
according to the acc(;ssibility of the measuring points {points de 
repine). We shall confine ounselvcs to the most important — to those 
vhich travellers are recommended to adopt — and shall commence 
with the head. ® 

Mcasuremmf of the Head. 

Here, as upon the skull, the meiisurements to he employed are 
of three orders, namely— (a) By straight lines, which we take 

* “ Do la Methocle en Anthropolgie,” in “Bull. Soc. d’Antlirop..” vol. iv., 
1863 ; and article “ Moyeime,” in “ Encyclopedie dos Sciences Medicales,” 
hy M. Bcriillon. 
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with the callipers and the sliding compass, and by curves, which 
require the measuring-tape ; (b) By projections, which arc taken 
with the double square ; (c) By angles : cubic measurements of course 
are not made use of. The following is a list of those measurements 
which are absolutely necessary to be taken, and the figures are 
those which we have recently obtained from an examination of a 
Chinese of 23 years of age : 

Maximum antero-posterior diameter, as on the 
skeleton, from the glabella to the maximum 
posterior point ... ... ... ... ... 196 mill. 

Maximum transverse diameter, as on the skeleton, 

above the oars ... ... ... ... ... 156 „ 

Length of the face from the inter-superciliary 
point to the superior alveolar point, between 
the middle incisor teeth, at their neck ... 91 „ 

Bizygomatic, or maximum transverse facial 

diameter ... ... ... ... ... ... 150 „ 

Height of the vertex above the ground (stature) 1‘620 cent. 

„ „ auditory meatus ... ... ... 1*457 ,, 

„ „ chin ... ... ... ... 1*373 „ 

Distance from tho auditory meatus to tlie po.s- 

terior plane ... 97 mill. 

Distance from the inter-superciliary point to ditto 192 „ 

„ „ of the superior alveolar point to do. 227 „ 

Frontal minimum, as on the skeleton ... ... 108 „ 

• 

The tirst two measurements give the cephalic index on tlio 
living subject, which we must take care not to confound with 
that of tlie cranium. M. Broca found * in nineteen subjects ^^hicli 
he measureil, a dilibrence in the former varying from — 0*65 to 
+ 5*09, or an average of 1*68, which he attributes to the thickness 
and resistance of the soft parts, by wliich each*diameter is iii^i’cased, 
the transverse especially. He thinks that this dilibrence ought to 
be greater on the living subject, and conies to tln^ coiiclusioji that, 
as a general rule, we should subtract two units from the index 
the living subject to get that of the cranium. The index in forty- 

* “ Comparaisou des Indices Cephaliques sur le Vivant et sur le Squelette, 

by M. Broca, iu “ Bull. Soc. d’Anthrop.,** 2ud series, vol. iii., 1868. 
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seven Basques from the neighbourhood of St. Jean do Luz, measured 
by M. Argelli6s, being 831, it would bo 81*1 on the cranium. 

The following are examples of the cephalic index from various 
authors ; 


20 Negritos of Lo^on (Micklncho-Maclay) 

.. 88-5 (?) 

309 Auvergnians (Durand (de Groa) ) 

.. 84*6 

423 Bretons of the interior (Guibert) 

.. 84-9 

44-3 „ „ coast „ 

.. 83-0 

8 Fins (Beddoe) ... 

.. 83*7 

10 Euthenians, or Little Russians (Kopernigki) 

.. 81-fi 

28 Danes (Hoddoe) ... 

.. 80*5 

10 English „ 

.. 781 

38 Swedes „ 

.. 78-8 

180 Berbers (various authors) ... ... 

.. 76*7 

47 Arabs „ 

.. 70*3 

7 Dravidians (Roubaud) ... 

.. 75’8 

6 Black Mundas of India (Roubaud) 

... 7.5-6 


The next two measurements in the list give the facial angle of 
M. Broca, that is to say, the relation of the simple length of the 
face to its bizygomatic breadth ; the difreronces as regards this 
index on the living subject have not yet been dotermimH]. 

A third index is the relation of the vertical projeuition of the 
head, expressed by the dilhirence between the height of the vertex 
and the height of the chin to the same bizygomatic breadth. This 
is the g(iiieral index of the head. (See p. 274.) It corres])onds with 
that which travellers express by the terms long head,” or broad 
head,” “ long face,” or “ broad face.” If we take the length of the 
face as = 100, it is because it has been so taken in the ordinary 
facial index. The last six measurements are by projections in rela- 
tion, not to the alveolo-condylean, or true horizontal i)lane of the 
skull, Avhose measuring points arc out of reach, but to tlui plane of 
Camper, that is to say to the line passing over the auditory meatus 
and the base of the narcs, which is the only convenient one, the 
one most easy to determine on the living subject. With the table 
at page 267, which gives the inclination of this plane in relation to 
the alveolo-condylean, it will always be possible to convert the 
projections, and even the angles relating to them, into equivalent 
measurements on the skull. 
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Tho general method of proceeding is shown in Fig. 39. Tin; 
individual is in an upright position against a wall, upon which 
a m(\asuring-tape or a graduated rule is aj)plied, whoso zero is on 
the ground. Tho hoad looks straight forward, so that 
horizontal line of Camper, passing across the auditory meatus and 
tho base of the nares, is exactly perpendicular to the wall. A largt' 
sliding-square is moved up or down until tho various measuring 



Pig. I’lO. — Po.sition for taking projections of the head on the living subject. The line 
passi'ig aerohs tho auditory meatus and tho base tiio iiaros. or Catuper's line, 
roprusoiitod oy tho upper border of the .square, is OK ictly ho»i/,oiitid ; that i^ to 
porpoiidioular to tho posterior piano. A I), Proj<!ction (<f th(; lii-ad : H O'-- II 0. 

Tho proj(jeti'>n of tho entire cranium ; C D, Projcidioii of tho )>osu‘iior <raniuTii; H- 
Projection of the anterior cranium; AH, Projootiou of the nasal and supra-nabiil 
portions of tho face. 

points, such as tho top of the head, auditory meatus, oi- 

reached ; a second, smaller one, at right angles, is ai)plied u]) 0 ii it dt 
the measuring points which are otherwise inaccessible, as the .sii|d:h 
orbital, the alveolar, the mental points, &c. Tlie heights above'- tlu^ 
ground are read off on the wall ; and on the sliding square, whiedi 
graduated, tho horizontal distances in front of tlie posterior plane, 
th('se distances being directly visible, or indicated by the heel of the 
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mnaller square. In Tig. 30 the small square, 'which is held in the 
liand, has been left out so as not to intc;rfert5 witii the drawing. 
Should the posterior part of the head not touch the wall, something 
must be intervened, the thickuess of which must be deducted from 
each horizontal measurement. It is absolutely nciccssary that 
iluring the various measurements the individual sliould be motion- 
I('ss, and that the aui'iculo-sub-nasal line determined by the large 
diding-s(piare should be perfectly horizontal. All the priiici])al 
elements of the proportions of the head are then obtained : namely, 
tlie V(irtical projection of the entire head ; the horizontal projection 
i)f the skull (1> ])', Fig. 39); the particular projections of the 
posterior cranium ((1 I)) ; of the anterior (H C) ; ami of the nasal 
iiiul su])ra-nasal portion of the face. Lii the same Avay we get the 
elements of the faciiil angle of Cani])cr : that is to say the line H C, 
the line All, the j^erpeiidicular J> H to their intersection II, and 
consequently the position of the point !>. We have then only to 
draw the triangle on paper and measure the angle B A Avith tln^ 
protractor. 

It is Tieedli^ss to say that by this method of the doulde square in, 
combination Avith the attitude indicated, Ave may take a number of 
other projections, according to the object avc have in view. (Fig. 40.) 

Other measurements in conmiction Avith the face are not Avithout 
interest. Thus tliere arc three for the nose, of which we shall .si)eak 
Avdujn giving thfj descriptivij characters of this organ. I’here are 
also several for the mouth, the eyes, and the ears. Subjoined are 
J^ome ^obtained by Quetelet on Belgians of the male sex, from 
-d to 30 years of age, Avhich may >)e usefully compared Avith those; 


given at page 317. The stature is taken as = 100. 

^rom the vertex to Uic line of the hair ... ... 2'5 

„ line of the liair to the root of the nose ... 4’3 

„ root of the nose to its base ... ... 3-0 

„ base of Iho nose to the chin ... ... 3-9 

Total from the vortex to the chin (head) ... ... 13'7 

Letis^th of the eye ... ... ... ... ... 1’8 

Breadth between the eyes ... ... ... ... 2*1 

,, of the nose at the base ... ... ... 2*1 

Length of the mouth ... ... ... ... ... 3*2 

j, ,, car ... ... ... ... ... 3*7 
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These are manifestly at variance with those laid down by Art, 
and wc have been obliged to give them approximately only. Rut 
they refer exclusively to Belgians, and it would be necessary tliat 
the same proportions should be established with reference to all 
races as well as to their individual variations. Then artists should 
know the physiological limits beyond which they ought not to go. 



Fig. 40. — Modlan facial goniometer of M. Broca, in position for taking tho fackil angle 
Jacquart, whoso apox is at the sub-nasal xioiut. Tho two auricular pins, O, being ni 
placo, the point A being on the superior alveolar jx Vit, and tho branch KB being 
j)laced ill its jiroper position, the iiistrument alsu gives the angle of Cloq,fciet- 


To speak only of the head : Gerdy asserts that its measurement 
commonly limited to 1*11 and 1*33 i)er cent, of the stature : but ho 
made his measurements in Paris, where there is a mixture of long 
and short heads ; while Quetelet made them upon individuals of 
the Kyiiiri race, that is to say on tho long heads, proving the 
numerous types of proportions. 
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Measurement of the Body, 

Moasurement?? of the head and body so nearly correspond that, 
tsiihjcct to certain corrections, we may gcmerally make a direct com- 
piiiison between them. It is not so with those of the body alone, 
wliich often differ altogether from those of the skeleton. Owing to 
the necessity there is to appeal to the kindness of travellers, and 
those sometimes not the most experienced, the Instructions generally 
prescribe, not the most logical measuring points, but those which are 
most easily found. 

'J’lins in the Avrist, in default of the articular line, the exact posi- 
tion of which requires some surgical knowledge, avc require the point 
of the styloid process. At the inferior extremity of the humerus, 
in default still of the line of separation between it and the radius, wo 
take the epicondyle. At the knee, in default of the same lino of 
separation between the tibia and femur, most people are satisfied 
with the centre of the patella. 

In order, therefore, that anthropometry on the living subj'ect may 
he as practically useful as possible, it is necessary to have rules for 
converting the simple measurements recommended, into vstridly 
anatomical ones. For example, by adding seven millimetres to tlie 
length of the hand, we should have its true length on the skeleton ; 
hy subtracting twelve millinwNtres from th(^ length of the leg, 
stretched out in obedience to the Instructions, we get the length of 
the tibia without the malleolus ; that is to say such as avc make 
it hi our calculations for determining the proportions of the 
■skeleton. Again, one of the principal objections to the mcasure- 
laent of the thigh, or of* the entire lower limb, is our inability to 
hike its Jrue upper extremity, that is to say the head of the 
femur, which lies out of reach in its cavity. In default of this rve 
have occasionally taken the anterior superior spine of the ilium, 
fhe great trochanter, the ])ubis, and the porinceum ; but it Avould 
Hot be difficult to correct these measurements. A scries of investiga- 
tions — which we do not put forward as being strictly accurate — have 
lod us to think that in the adult European of the male sex and of 
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iniddlo height, these various points and the head of the femur may 
he arranged in the following order : From the spine of tlie ilium t< 
the head of the hmiur, 6 centimetres; from this to the gmal 
trochanter, 2-3; from the great trochanter to tlie pubis, 2*0; from 
the pubis to the porimnum, 4*7. Tlie following are the rules foi 
convcii'ting each of the measurements of the thigh, or of tli( 
entire limb, into anatomical measurements of the femur : 

Millimetres. 

Commencing from tho spine of tlie ilium, subtract ... fiO 
„ „ great trochanter, add .. . ... 23 

„ „ pnbis, add ... ... ... 43 

„ „ perimonm, add... ... ... 90 

These dimensions answer for statures of 1*G50 millimMre. Wlici 
tlie individual or the race is taller or shorter, by a simple rulr-nf 
three sum wo got the proportionate amount which should bo juldn 
or subtracted. Independently of the measuring points, which it i 
recommended to look for, and to mark with coloured chalk hofov, 
commencing our operations, the calculation of the anthropometricii 
measurements is simple enough. The individual is placed with hi 
back against a wall, in the same way as for the measurement of Ih' 
head, in the attitude of a soldier standing at attention, tlu' f<'< 
together, the arms hanging down, with the hands extended on th 
thigh. By the double sipiare we then take the height bf each ])oiii 
above the ground. The least asymmetry of the body, the slighh- 
separation of the limbs or unevenness of the hips would give risi' i 
considerable mistakes. The difference between the length of the am 
in the above attitude, and of the same in complete abduction, niayl' 
as much as two or three centimetres, which arises from tho hca 
of the humerus sinking deep into the armpit, and shortening Hi 
limb that much. In the lower extremity, when the superior 
is taken from the pelvis, the difference is still greater. The oii 
ployment of a tajie for directly measuring the exact distance fr'^i 
one point to another, by following the contour of the limb, is iin'xat t 
the line is not only ohlicpie, hut also convex, owing to the projccli' 
of the muscles: two causes which contribute to elongate it. B 
following are the most important measurements recommended in tl 
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“ Instructions de la Socicto d’ Anthropologic,” and the eorrospoiiding 
(liiucnsions ohtainod by M. Oillchcrt d’llercourt on eighteen Araljs and 
ti'ii negroes of Algeria. To obtain the length of a part, one measure 
iiuist be subtracted from another. The height of the (g)icomlyle 
hiniig 1057 millimetres in tlui negro, and that of the styloid [n*ocess 
(it the radius 7S)5, the forearm will be 202 milliiiu'jtres ; which nda- 
tively to the total height will be expressed by ISO -2, and v/oiild 
tlum be (iompared with the same value in the Arab. 



lleiglit above the ground. 

18 A rubs. 

10 Negroes. 

From the vertex (stature) 


... 1-615 

j) 

acromion (scapula)... 

1-374 

... 1-352 

>> 

ejiicoiulylo (external tuberosity of the 




humerus at its inferior border) 

1-067 

... 1-057 


styloid process of the radius 

0-804 

... 0-795 

„ 

inferior extremity of tho middle linger ... 

0(>19 

... 0-601 

>» 

great trochanter (superior border) 

0-877 

... 0*875 

>♦ 

articular interspace of the knee (outside) 

0-46 1 

... 0-458 


internal malleolus (point) ... 

0-780 

... 0-740 


breadth. 



Grande envergure 

1-757 

... 1-704 

From one acromion to the other (point) 

0-372 

... 0-372 

„ 

the crest of one ilium to the other (maximum) 

0-281 

... 0*255 

Length of foot ... 

0-259 

... 0*253 


We ma}! add two other measurements, on account of their sim- 
plicity and readiiKJss of application. The lirst is the length of the 
trunk, one of the most important in anthropometry to determine. 
We take the distance from the prominent spinous process of the 
soventli cervical vertebra to the j)oint of the sacrum or coccyx ; or 
that of the clavicle, or the sternal fourchette, to the pubis or 
l)erin3eum : but these present some dilliculties. By following the 
“ Instructions de la Societe d’Anthropologie,” this measurement is 
indirectly obtained in many ways. The method we recommend is 
hir(‘ct, and is easy of application among savages, who are not 
frightened by it. The second measurement was devised by the 
Americans during the War of Secession, and was suggested by a 
Well-known comparison (see page 85) which Mr. Huxley makes 
between Man and the anthropoids. These measurements are : The 
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height of the fourchetto of the sternum above the ground, the 
individual being seated on the ground with the trunk uj^right, and 
breathing quietly : 

The distance of the extremity of the middle linger in the 
ordinary vertical attitude from the upper border of the patella, the 
muscles of the thigh being flaccid. Now let us proceed to tljo 
application : 

The relative height of the head, of the length of the neck, and 
the height of the trunk, to the stature, are the three priniai y 
elements of the proportions of the body which we have to deterniiiu'. 
Setting aside the essential proportions of tluj head and the pelvis, avc 
shall presently have to speak of the dimensions of the various ]')arts 
of the trunk. Then come the proportions of the extremities. There 
are two methods by which we may at once ascertain the relative 
kmgtli of the u]ipcr extremities : namely, the (jrande eiiverrjure (see 
])age 84), and the distance from the middle Anger to the patella. 

'the grande envergure is taken with two squares, the back of 1 ]j(^ 
individual resting against a Avail. The following are some of its 
averages relatively to stature = 100 : 


10, 87^ American soldiers (Gould) ... ... ... 104*3 

306 English (Gould) ... ... ... ... 104*4 

81 Scotch „ ... ... ... ... 104*9 

827 Irish „ 104*6 

562 G(^rmans „ ... ... ... ... 105*3 

2020 Negroes „ ... ... ... ... 108*1 

863 Mulattoos ,, ... ... ... ... 108*1 

517 Iroquois Indians (Gould) ... ... ... 108*9 

30 Belgians (Quotelet) ... ... ... ... 101*5 * 

20 Berbers (various authors) ... ... ... 104*2 

27 Arabs „ 101*3 


It follows then that the envergure is manifestly greater than the 
stature, except in individual cases, where it is frequently less, an<l 
also that it is notably greater in negroes, midattoes, and Iroipiois 
Indians, than in whites ; this arising from the length of their upper 
extremities. 

The distance from the middle Anger to the patella is given in the 
four following series of Mr. Gould, the stature = 100 : 
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10,870 American soldiers 
617 Iroquois Indians 
2020 Negroes 
863 Mulattoes 


7--10 

5-30 

4-37 

613 


The more the distance diminishes in these cases, the greater is 
the length of the upper extremities. The arm then is sliortest in 
whites, longest in negroes, and intermediate in length in mulattoes. 
This verifies Mr. Humphry’s statement that the upper extremities 
of the skeleton of the negro arc longer tlian those of the Euro])eau. 
Now this result is clear from the above statistics, and does not varv 
in any of the seventeen series of whites and the eight of negroes of 
which they are composed. Frecxuently, in the latter, the extremity 
of the middhi finger touclied the patella; once it was twelve Jiiillo- 
mto3s below its u])pcr border, as in tin* gorilla. 

■\Yith respect to the proportions of the extremities, there are three 
relations which have specially engaged the attention of authors : 
(1) That of the superior to the inferior extremity a])arfc from the 
hand and foot; (2) That of the forearm to the arm; and (3) TTiat 
of the leg to the thigh. We shall select some examples from 
the Novarra measurements, which were made by very experi(mced 
physicians, and on rac.es very dissimilar to one another. TTiere is 
only one fault to be found with them — namely, that they Avere 
taken with the measuring-tape : 


Forearm .and arm 

Ft )ro.arm 

Jjeg to 

to 

leg and thiglu 

to arm. 

thigh. 

30 Germans 

69-9 

83-5 

99*4 

^20 Slavs 

69-7 

86-8 

99*8 

10 Roumanians ... 

68-4 

88-3 

99-4 

26 Chinese 

75-6 

81-5 

lOM 

34 Nicobarians ... 

76-2 

83*8 

111-L 

9j,.Tavancse 

73*0 

86-t 

107-0 

2 New Zealanders 

780 

82*9 

9;-5 

1 Australian . . . 

78'3 

90-3 

J09-6 


This shows : (a) That in the first relation there arc very decided 
differences, the three series of whites having the upper extremity 
relatively short, the three other series, especially the New Zealamlers 
the Australian, relatively long; {b) That the proportion between 
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tlio forearm and the arm, contrary to what we sliould have expected, 
does not show any very sensible diirerence, except in the Australian, 
where the forearm is tlie longer, as in the African n(*gro ; (c) That 
tlie relation of the Jog to the thigh is found to ])ossoss great im- 
portance, the leg being short in the three series of whites and in 
the Kew Zealanders, and long in the otluws, except the Australian. 
We see the contrast between the ^ew Zealanders and the Australian ; 
the hitter being simian in all the three relations, if we accept 
Dr. Humphry’s 0 })inion as to the tibia, the former only being so 
as regards his upper extremity, and approaching the Ihiropeaii as 
to his forearm and leg. 

The proportions of the foot and hand will now engage oiir 
attention. In the following averages, the stature being— 100, tin; 
square has been employed by M. Gi Hebert dTIercourt and othfMs, 
and the tape by M. Wiesbach, of the Novarra, by Quetelet and 
Bourgarel. We need not, however, take any account of the slight 
dilferences in consequence. 



Hand, 

Foot. 

10 Kourouglis of Algeria (Gilleberfc d’Hercourt) 

0-9 

... 14*2 

10 Negroes of Algeria ,, 

10-8 

... 15*3 

27 Arabs of Algeria (various authors) 

11 1 

... 13*4 

86 Berbers (various) ... 

11-1 

... 15*4 

60 Belgians (Qnctelet) 

11-5 

... 15*4 

30 Germans [Novarra) 

12-2 

... 15*1 

20 Slavs „ 

12-7 

...» 15*3 

10 Roumanians ,, 

11-5 

... 14*8 

26 Chinese „ 

12-8 

... 15*9 

53 Nicobarians „ 

131 

... 16*2 

23 Todas, a superior tribe of the Nilghcrries 


t 

(Shortt) 

11-8 

... 181 

60 Aborigines, inferior tribes of the Nil- 



ghcrries (Shortt) ... ... ^... 

10*8 

... 15*3 

12 New Caledonians ... 

12-8 

... .15-6 

10,876 White soldiers (Gould) 

12*8 

... 14*9 

2020 Negroes „ 

12*8 

... 160 

863 Mulaltoes ,> 

12*8 

... 15*7 

517 Iroquois Indians „ 

12-8 

... 14*8 

What conclusion are we to draw from this 1 

In 

the first plac< 


that the hand and the foot of man, although shorter than those of the 
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aiitliropoid apt^, do not vary among races according ti) tlieir order of 
superiority, as wo should have supjiosed. A long hand or foot is 
not a characteristic of inferiority. (.)iie would say that tlie 
Oeriiians and Slavs of M. Wieshacli liave a hand larger and more 
simian in character tluui tlie JU'-groos of Algeria, and more m'arly 
resemhiing that of the negroes of Oceania. Of tlui two distinct 
tribes inhal)iting the Nilgherries, in Southern India, the inftnior 
has th(i smaller hand. As regards the foot, it is true the negrof's of 
iVmerica are between the Avhites and the. anihro])oids in the, same 
Avay as mulattoc's are hetwetai them and whites. We are iinahh3 to 
form any definite opinion on this point with r('spcct to the liosjc^s- 
inaii, the ^<egrito, and the Australian, from lai*,k of documentary 
evidence}. It seems that the Australian has the usual-siz(}d hand, 
while the foot is extraordinarily long. 

In default of a gem'.ral character, this measurement gives us a 
special differiaitiul charachm between certain racjes. dlie iSdcohnrians 
have both upper and lower extrernith's very powerfully deve,lo])ed. 
The Arabs and Herbers have the same average} liand, but th(‘, foot 
of the former is small, wdiile that of th(} latk'r is large}. Tl)e hand 
of the Koiirouglis is remarkably small, and the foot of the} 'iodas 
monstrously large. It is curious to compare the two geiu'.ral 
averages of the same proportions of the stature as reicognise^d in the 
Arts, which are expresseel below in hundre,elths. That of Albert 
Ihirer, it appears, was the nearest in results to our own. 




Jl.uid. 

P’oot. 

Our geueral average 


... 117 ... 

15-4 

Cliceks 


... 10-9 ... 

it-y 

Vitruvius ... 


... 100 ... 

107 

Albert, Durer 


... Ill ... 

152 

Shadow ... 


... 100 ... 

15-2 

C^riis ... 


... 10-5 ... 

15-8 

Gcrdy 


... Ill ... 

100 


We are met at the commencement of our study of the iwopor- 
lious of the body with the fact that they diller considerably in 
each race, without the superiority of rank which such race takes en- 
abling us to guess the nieaning of such dillerences. Each race, 
M. Wieshacli says, has its share of characteristics of inferiority, and 

z 
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i\\Q reseTnbIaiic(3 to the ape is not confined to any race in particular. 
It is true that the leariietl anthropologist of the Navarra refers to 
the proportions of the oraiig, and the question is whether some 
races approximate in these to certain anthropoids and others to 
others. It is certain that there are human types which differ in 
the proportions of the skeleton, hut these are not yet settled. 

Besides the measurements of length, there are those of breadth, 
and those of volume as estimated by the circumference. Thus (a) The 
relation of the breadth of the foot and hand to their length (tliis 
breadth being taken, in both cases, by projection with the square 
commencing from the head of the fifth metatarsal or metacarpal 
bone, and crossing the great axis of the organ at a right angle; 
{h) TTio relation of the maximum breadth of the hips, at a ]ev(‘l 
with the great trochanter, to the maximum breadth of the ]n'lvis 
over the crests of the ilia; (c) The corresponding relation, at tlie 
other extremity of the trunk, of the maximum breadth of 11 u! 
shoulders at the ext(iriial surface of the deltoid muscle to the 
biacroinial breadth ; {<1) The relation of these various diauKitcjrs with 
the breadth of the thorax from one armpit to the other (taken with 
two squares). 

The biacromial breadth, the measuring points of which are more 
anatomical, has been measured with the tape, by passing it in front 
of and behind the neck, and with the double square. Subjoined are 
some averages obtained by the only exact method of proceeding. 


stature = 100. 

18 Arabs (Gilleberfc d’Hercoiirt) ... ... ... 21*1 

13 Kabyles „ 22*7 • 

18 Negroes of Algeria (Gillebert d’Hercourt) ... 22*6 

27 Aimamites (Mondicres) ... 21*0 

1'^' j, women (Mondicres)... • ... ... 20*4 


In order t(> show the differences between them, we give the same 


measurement by the tape. 

stature = 100. 

26 Belgians (QiitUolet) ... ... ... ... 23*4 

25 „ women (Quetelet) 22*0 

26 Chinese {Novarra)... ... ... ... ... 25‘2 

9 Javanese „ ... 24*0 

8 „ women (Novarra) 23*8 
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It Avill be observed that in the Jjelgiaiis, tlic JavaiKvso, and the 
Annamites, the biacromial diameter is smaller in the wmian. 

The circnmferonccs are generally bad measurements, lu'eansethey 
vary according to the devidopment of the muscles, i.hc fat, and the 
subjacent organs. INIoreover, the relation of the maximum eircum- 
ference of certain articulations with those of the maximum enlarge- 
ments of the parts situated above and below, shows whf'ther the 
articulations are large or small. The relations of the minimum 
circumferences at the bottom of the leg, and the maximum abovc^, 
gives the development of the calf, which is a characteristic of 
superiority in the white race relatividy to the negro races, whose 
si)indle leg resembles that of apes. The relation of the circum- 
ference of the hips or the chest with the circumference ad the waist 
marks all the intermediate gradation betweim the wasp iigiirc 
{fniU/i <le (jnfpc) of tlie woman, and the trunk all of a size {(r<tnr 
tout (Muno vemie) of the man in general and of the Andaman race in 
particular (Z)e Quatrofages). 

The circumference of the chest has received a considcuahle 
amount of attention, hut more in I'efenuice to the capacity of the 
pulmonary cavity according to race. Tt has an int(*rest not only 
for art and for anthropology, hut also for medicine, as a diagnostic 
of disease. We shall again refer to this later on, when speaking 
of j)hysiol«ogical characters.* 

See, for the mcasnreTneiits on liviuf^ subjects, “Des Races de rOceanic 
Fran^aisc,’^ by A. J3ourgarel, in “ Mem. Soc. d’Anthrop.,” vol. ii., 18(51 ; 
*‘Reis^ der Oesteri’eichischcn Fregatto Novarra um die Erde in den Jalncn 
1857-59,’* “ Anthropologischcr Tlicil,” by llrs. Scherzer, Schwartz, and 
Wiesbach, Wien, 1867 ; “ Investigation on American Soldiers,” by B. Gould, 
Now York, 1869 ; “ L’-^nthropometric,” by QmRelet, Brussels, 1870 ; 
“ JEtudes lur Soixante-seize Indigenes do I’Algeric,” by Gillebert dTIcrconrt, 
iu “Mem. Soc. d’Anthrop.,” vol. iii.; “Rapport sur la Mensuration do Cent 
Indigenes de Biskra by Dr. Soriziat,” by Dr. Topinard, in “ Bull. Soc. 
d’Anthrop.,” 2nd scries, vol. v., 1870; “Sur les Kabyles du Djurjura,” by 
Baliousset, in “Mem. Soc. Ethn.,” 1872; “Note sur 1’ Anthropologic do 
la Race Annamite,” by A. T. Mondieres, in “ Mem. Soc. d’Anthrop.,” 2nd 
eeries, vol. i., 1875 ; &c. 
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CHAPTER VL 

DESCRIPTIVE CHARACTERS — COLOUR OF THE SKIN, EYES, AND HAIR 

CHARACTERS OF THE HAIR PHYSIOGNOMY FORM OF TIIK 

FACE, NOSE, jMOUTII, AND EARS — EXTERNAL GENITAL ORGAN'S- - 
TABLIER AND STEATOPYGA. 

Descri ptive Ch aracters. 

The wliite races pei*sonally studied by anthropologists constituting 
only a fraction of the human family, the (hiscription of outward 
characters conies to us principally from travoll(?rs: they furnish llio 
<l(d,ails Avhich avo cnihody. But accompanying their descriptions, 
trace-d as tlu^y may he Avith a masterly hand, Ave too frequently lind 
sim])le (hitachod phrases Avhich must he (?xi)lained, T(\specting Avhicli 
ojiinions, Anrying according to the mood of the individual, have 
been substituted for plain facts. A traAudler arrives in the midst 
of a saATige tribe, and depicts it in colours of the most hideous 
kind; as he proceeds Avith his account, haAdiig ])ecomo familiarised 
with it, ho looks at it in ipiite another light : the two descriptions 
are at variance Avith one another. One could hardly iniagim' the 
contrary impressions given by the nude, liunchhacked, 'Vihainbling 
saAuige, like the Australians of Port Jtoyal, Avhich Pcroii and 
Dumont d’llrvilh*. met Avith, and the same hold and memu.’ing 
creature, AAuth lunid erect and cambered loins, armed Avith Ids 
shield and lance. You look at the former as a most disgusting 
object, Avith his tliiii and lean and disproportionate limbs, and his 
forbidding countenance ; at the latter as tin? very impersonilicatioii 
of the ancient gladiator, whose figure recalls the most heuuiilul 
antique marbles. This kind of contradiction, as found in the 
travellers diary, is not confined to individuals of the same race : 
the Bosjesmans, the Esiiuimaux, the people of Tierra did Inu'gc 
come in for their share. As regards the female it is Avorse still 
According to the mental impression created at the time, one Avill 
be Tiiproseiited as having hideous simian features, another, of the 
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.«;ame age and of tlie same tribe, as liaviiig a pleasing countenance. 
The Bosjesnian Avoman produces this kind of impression upon the 
European. Hence the anthropologist’s earnest di^sire. to be fur- 
nished with defiiiiti', facts, and not Avith exaggerated descriptions. 

In matters of detail it is the same, and one is deceived even as 
regards prognathism, the form of the nose, the colour of the skin, 
and the character of the hair. There is no doubt that the appel- 
lation “acpiiline” has been given to Hat noses, Avhi(di Avhen hxdvod at 
in ])rolile (*xliibit(‘d a slight convexity. It is thus that in .\nstralia 
all imaginabh*. typ(‘s, even the Caucasian, have boAUi describivl. After 
a most attentive ])orusal of accounts given of the hair, in which even 
its physical characters have not been neglected, we arc*, often obliged 
to paus(} to impiiiAJ whether the hair, which has been spoken of a 
dozen times, is straight or woolly. Humboldt m(‘ntions that to 
thos(*. Avho had n(*.wly arrived in South America, all the Indians 
sccnietl to bo alike, but that after a certain time, their diversity of 
feature a])]H*a.r(*d as r(‘markable as among Europeans. Li estimating 
colour, the most egregious errors are committed. In the midst of 
blacks the mulatto would appear Avhite. It is not that the travell(‘r is 
d('ceived in this matter ; but he gradually alters his opinion, and his 
e.stimate from being relative* l)ecom(*s absolute. The Ereneh peojde 
look 112)011 the English .as fair, but they consider themselv(*.s d.ark ; 
this is beoause the 1 ^'rencb com 2 ) 5 ire the Englisli witli thmnsolves, and 
Ave comjiare ourselves with inli.abitants of the north. Dr. licddoe has 
cs])ecially draAvn attention to tins kind of error. Dr. Livingstom*, 
referring to the negroes of the coast, continually speaks of those to 
the Avest of Lake; langaiiyka, .and cs2>ecially Cazenil)a, as having fair 
skin, hut slight 2)i'ognathisni, and a Caucasian nose ; in short, Avith 
as fine heads as .are to be found among Euro])eans. For these, 
numerous sources of error, Ave do not say for the 2 >i‘a('tised anthro- 
pologist, but for the ordinary traveller, there is but one remedy, 
namely, not to trust to liis oavii im2>ressions, but to coniine himself to 
niaking use of tabh*s for the colour of the skin as Avell as for the 
hair, and as f.ar as 2)ossiblo for me.asurements. The index of breadth 
<^f the nose giv(*s us more information on the subject than all the 
I’oundabout dcscri2dions.' We return therefore to the anthropo- 
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logical instructions, circulated by various societies and printed in 
many languages.* 

Ln mho- Sacral Eiixrllure. 

Among tlie descriptive characters, some are only supplementary 
to the observations of the preceding chapter on the proportions of 
the Ijody. {a) The development of the muscles, or of the fat, Avlicn 
it is peculiar to the race and not to the individual; {Jj) The develop- 
ment of the region of the buttocks, of wliich we shall speak ])ro- 
sently ; (c) The development of the abdonnm, which may someLiiiK's 
be a character of race, but is most frequently caused by living 
habitually on vegetable food, and by irj'cgulai’ diet : thus, savag s 
go many days without food, or nearly so, and then for twenty-four 
or forty-eight hours gorge themselves to repletion ; {d) Lastly, tlio 
degree of inlltHdion of the two spinal ciu'vatures, the one the lumbo- 
sacral, to which Duclicnno de Boulogne gives the name ensdbirc^ 
the other dorsal, each being comi)ensatory to the other. The forint ■]•, 
having the concavity posteriorly, is enlarged in certain races, and 
diminished in others. I have seen,” says Duchenne do lloulogne, 
Spanish ladicis whose lumbar incurvation was siudi, and the movi*- 
immt of the lumbar muscles so extensive, that thfiy were able to 
throw themselves backwards so as almost to touch the groinuh 
Ho has met with the same thing among the women of ^iina, aiul 
of Tortel, near Boulogne, 


Colour of Skin, Hair, and Eyes. 

The colour of the skin, hair, and eyes is the result of a general 
phenomenon in the organism, namely, the production and distribn- 

• 

* See “Instructions Generates adresses au.Tc Voyay^eurs,” in “Mem. Sor. 
Etli. do Paris,” vol. i., 1841 ; “Instructions Generates do la Soc. d’Anttirop. 
de Paris,” drawn up by M. Paul Broca, Paris, 1865, 2nd edition in the press ; 
“Notes and Queries on Anthrop.,” published by the British Association for 
the Advancement of Science, London, 1874; “ Anleitung zu Wisson- 
schaffclichen Beobachlungen auf Heison,” Berlin, 1875, the anthropolo<,''icnl 
portion by E. Virchow ; “ Instructions Geum*ales aux Voyagenrs ” of the 
Geographical Sociohy of Paris, 1875, anthropological portion by M. 4e 
Quatrefagt3S. 
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tiou of the colouring matter. The skin of the Scandinavian is 
white, almost without colour, or rather rosy and llorkl, owing to the 
transparency of the epidermis allowing the red colouring matter of 
the blood to be seen circulating through the capillaries. After 
luemoiTbage or in ana3mia, the amount of globules, which is normally 
rather over twelve per cent., may descend to two per cent., the 
smallest known ; the blood has then lost five-sixths of its colouring 
matter ; the surface of the body becomes pallid and has a waxy 
tint. * 

The skin of the negro of Guinea, and es[)ecially of Yolo If, the 
darkest of all, is, on the contrary, jet black, which is caused by the 
presence in the minute cellules on the deep surfacM^ of the epidermis 
of black granules, known by the name of pigment. The black 
layer thus formed hy thes(} cellules, which used to he called the 
rcfi> iiiucomm of Malpighi, remains adherent sonudimes to the 
dermis and sometimes to the epidermis on removing the latter, after 
previously suhmitting the skin to maceration. This pigment is 
found in all races, whether hlack, yellow, or whit(‘, hut in very 
ditVi'Tont ('[nantity ; hence their various toiu's of colour, from the 
lightest to the darkest. Whites, who readily become brown on 
ex])osure to light, arc undoul)iedly provided with it. It is always 
more almndant in the scrotum and round the nipple. It is very 
visible on the mucous membran(‘S of negroes, which are frerpiently 
surrounded l)y mass(*s of it, notably on the vault of tlu^ palate, the 
gums, and the conjunctiva., which w(} have also met with in young 
erangs. The same pigment is found in all races on th(‘. internal 
surface of the choroid, sometimes in the lungs, and, among negroes, in 
the brain. The colouring matter of the hair resembles it very inuch. 
The disease described 4it page IGl, under the name of alhinism,” 

OAvingIbo its diminished (Quantity in the skin, as well as in the 
choroid and in the hair. It may be seen in all races, but it is 
necessarily more observable in those in which the pigment is more 
abundant. Resides the red colouring matter of the Idood, and tlie 
black colouring matter of the skin and the choi'oid, avc must imuition 

third, biliverdin, which is secreted in the liver, and to Avhich the 
y(-Ilow colour of the tissues in jaundice is due. This also gives the 
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yellowish colour of the cellulo-adipose tissue, of the uiusolos, and of 
the blood, which is so often met with wlien making autopsies of 
negro(is. Is not this colouring matter a transformation, an altered 
condition of the colouring matter of the blood, or of the pignumtl 
Chemists must answer the question. We may remark that the 
shades of colour in the mixed breeds, between the negro and tla*, 
white, partake more of the yellow than the red tint. 

The last vestiges of a mixture of breed returning towards the 
Avhite, arc the yellow colour of the sclerotic, and tiki lunule of th(^ 
nails : the latter sign is well known among American Creoles. 

There are tlnm three fundamental elements of colour in tlip 
human organism; namely, the red, the yellow, and the black, wliidi, 
mixed in variable quantity with the white of the tissues, give rise 
to those numerous shades .seen in the human family, which it would 
be im])ossible to enumerate. Wo may, howovo]', reduce tlieiii to 
four fundamental types, which the first anthro])ologists expross(*d in 
these terms : namely, the white in Europe, lh(‘. ytdlow in Asia, tli(3 
red in America, and the black in Africa. "Jdie white and blacuc 
there can bo no doubt about; they corrcispond to two of ilio 
primordial divisions of the human race. The two others ar(^ Jess 
definite, tluj i‘e(l especially. Erom their mixture and tlu^ inlhiencc 
of external conditions issue all the shades of colour which we now 
see. In the white there is every variety of shade, d'lu.frosy enm- 
plexion of Scandinavians differs from the florid com|)lexion of Hi'''' 
English and Danes. The dark colour of our French races to the 
south of the J^oire is not that of Spaniards, nor of tin* broii/A'd 
Kabyles. Tlu*re are. at least two groups in the S(Ties: naimdy, tlosc 
whose skin (*asily becomes dark, sometimes enormously so, from the 
contact of air and light, and is uniform; and those Avhos(^. skin when 
exposed to the sun becomes brick-red, or covenul witli fi-echh's. 
Among the former espc^cially, tliis colour becomes h'Ss in winter, 
and disappears on a return to temperate or cold countri(;s, readily 
making its ap])earancn again in hot couTitri(*s. In the latt(‘r a sort 
of burn is produced, the skin becoming chapped and excfniatcd. 
In either case, children are born white. Tin* French in Algeria, 
and the English in India, furnish us with abundant ('xample;^ oJ 
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tills. The yellow tint of eastern Asiatics varies even more. Some- 
times it approaches that of the white, so as to he indistinguishable 
from it ; at others, it is olive green, passing through all the inter- 
mediate shades from pale yellow to brown or gingerbread colour. 
Among the Chinese, those of the north more particularly, it becomes 
dark in winter, as in the first group above alluded to, and pale in 
summer {Lampreij). 

The term ‘‘red” has been applied to the American Indians less on 
account of this being their ordinary colour than of their dyeing the 
hair and painting the skin red. All shades of colour are seen 
among them, from the light tint of the Antisians of the Central 
Andes to the dark olive of the Peruvians {D' Orhvfuy)^ and the 
negro black of the ancient Californians (^La P(' rouse). They are 
frequently, hoAViiver, s.aid to be copper or cinnamon coloured. This 
(topper colour is common in Polym'sia, whore very light yellow or 
brown tints are as frequently met with. In Africa, red and yellow 
arc very common, i)articularly in the south, tin* centn*, and towards 
the Upper Nile. The Foulbas are of a rhubarb-yellow colour, 
tliose of pure blood approaching to red. The JJisliaris are very 
frequently of a mahogany red. W(3 know that the ancient 
figyptians were ]>ainted red on their tombs. Tlie classilication of 
olden times in which the rod colour was said to be piMuiliar to the 
Americarj Indians is therefore incorrect. 

If negroes are, as regards colour, so Avi<lely se])arated from Avhites, 
tliey insensibly blend Avith the yellow oi' the red in many parts of 
Africa. The most decidiHl blacks are those of the Coast of Guinea, 
hut from the Yoloil' to the IVlandingo and the Ashanti there is 
e.very variiTy of shade*. In South Africa, the Hottentots, and 
especially the l»osjes."jians, are not black, but of a yellow-gray, 
like old* leather. On the (Jaboon, the Obongos seen by ilu (diaillu 
were also of a dirty-yellow colour. AYe speak of the red Kaflirs. 
Among the Makololos of the Zambesi, and the Fans of llurton, 
many Avere the c.olour of cafe an loif. The expressions “light broAvn,” 
“light colour,” are fre({uently ajiplied to tlie negroes of Lualaba in 
Tivingst one’s “ Last fJournal,” but are they not so relatively to the 
surrounding peoples'! The black colour of the skin is met Avith in 
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other countries Lesides Africa, as among the Australians, and the 
straight-hair(Ml ])lacks of India — one of whom, of an intense Idaek 
slightly mixed Aviih red, was dissected in M. Mroea's laboratory — 
also among the black Arabs of the Yeimm, or Hymiarites, etc. In 
tlie same way that whites become dark by being removed into hoi, 
countries, blacks become lighter in cold aJid temperate countrh's, 
well as when suffering from illness. Dark colour in the negro is a 
sign of health. 

Tli(i colour of the si: in is usually, we might say constantly, 
associated, if the races are pure, Avith a certain colour of tlie eyes 
and hair. Thus, those Avith Avhite skins of a rosy hue, Avhicli 
cannot hear the sun, have usually light (‘.yes and hair. Those Avitli 
wliit(5 skins, Avhich readily tan Avith the sun, and those Avitli yellow, 
red, or black skins have on the contrary dark laiir. Light haii 
and eyes are much more rare, although they are met Avith to soiue 
ext(mt everywhere throughout the globe, cxci'pt in Australia and 
in Central Africa. 

It is not ahvays easy to determine the colour of the eye, or rather 
of the iris. The iris is fornuKl of tAvo circles, A('hich are occasionally 
of dilFeront colours, the external being darker than the internal, and 
of an interiiKaliab^ zone of a lighter hue. Jhidiated striae and s])ois 
are sometimes seen, Avhich add to our dilhculties. It is desirable, 
therefore, to stand at about the distance of a continietra in ord'T 
to ascertain its general a})})(mran(!e, Avitliout going into ininiiiia*. 
Wc (mght ahvays to look Avith suspicion on an abnormally diiati d 
pupil, as Avcll as c.arcfully to note the shadoAV projected by thi- 
eyebroAvs and eyelashes. The ‘^Instructions de la Societc d'Afithre- 
pologio ” recognise four shades of colour— hroAvn, green, blue, and 
gray ; (;ach having live tones — the very daiik, the dark, the inter- 
mediate, the light, and the Auuy light. The expression “ hroA^i ” (toes 
not mean pure hroAvn, it is rather a reddish, a yellowish, or a 
greenish broAAui, corresponding Avith the chestnut or auburn colour, 
the hazel (noisette), and the sandy (I'mix), made use of by the 
English. The gray, too, is not ynire ; it is strictly speaking a violet 
more or less mixed with black and Avhite (Broca), 

Dark and light blue eyes usually belong to those which 'vro 
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ti*rm fair people, and are more cliaracteristic of a particular group 
of race than any otlau' shade; they are coiniiionly associated Avith 
line, silky, and yellowish or llaxen hair ; Avhen associated Avith 
black hair, they are a sign of mixed breed. Gray, greenish, and 
neutral-tinted eyes is one of the characteristics of the (Adtic race. 
Tliey are very common in Kiissia in conjunction Avitli a skin 
naturally markcal with friickles, and appear to have been derived 
from an ancient race noAV extinct or merg(‘d into other raca's. It is 
nevertheless a question Avhether grecui (‘.yes are not in cmlain cases a 
tnmsformation of the blue by crossing. (8ee Chapters X. and XI., 
“The Eair and Fin Typ(‘sd^) 

The colour of the hair may classified as follows : The llaxen 
(approaching that of Allunos), the llaxen (properly so called), 
the golden y(dlow, th(‘ sandy, the chestnut, the brown, and the 
various shades of black up to that of jcd. Dr. Doddoe does not 
look upon sandy hair as ethnic, he considers it accidtuilal. Have 
we not, on the coiitrar}", ground for considering it as a vestige of an 
rxtinct race Avith green eyes, Avhich might hav(^ advanced as far as 
Kiigland and the conliiuis of tin; lihine i 

There is often an alteration in th(‘ c.olonr of the hair on lh(‘ 
KLirface of the body, (isjx'cially in the folds about tlui joints, Avheri' 
it becomes reddish, owing to the acidAvhich is there secreted. TTu 
impiiry is » often made by travellers Iioav it is that there sltv 
individuals Avith light or reddish liair in the midst of ])(‘ople Avith 
black liair. It is due occasionally to a complete or iiieonqilete 
albinism, and more fr('(|uently still to the use of dyes. All the 
tones and shades of colour have hecn arranged hy M. jlroca in the 
“Instructions de la ^ocidte (rAiithropologic,” under the form of 
a chromatic table, Avhich has been reproduced hy many of the 
foreign ^cietics, and is noAV universally received. We thus ge.i 
fixed data, upon Avhich discussion is scarcely iiossiblc, instead of 
individual notions. Dr. Beddoe, in England, has given a consider- 
able amount of attention to the colour of the ejujs and liair in a 
large number of Europeans. Xot being able in our limited s[)ace 
to reproduce Ids tables, even in part, or of giving a rr.sun/e of them, 
We shall only take into consideration one jiuiiit, namely, the pro- 
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portion of those commonly called fair, chestnut, and hrown. 
sidering that light eyes and light hair, for examphi, are hoth well 
understood terms in pure races, and that wc have notliiiig to do 
with mixed rac(is, we have added {a) Those with black and fail- 
hair and light eyes ; (/>) Those with chestnut-coloured hair aiKl 
eyes of an intermediate tint ; and (c) Those with dark hrown ami 
])lack hair and dark eyes. The sum is divichnl by two, and tlio 
quotient ex]')ressed in hundredths of the number of individuals 
examined. The following are our results in this most remarkablu 
series ; 



Sandy and 
Fair. 

Interincdiato 
or Chusstnut. 

Brown. 


Per cent. 

Per cent. 

Per cent. 

28 Danes ... 

... 78-5 

... 17*9 ... 

3-5 

400 Wallachians 

52-0 

.. 22-2 ... 

25-2 

1125 Scotch Highlanders 

45*4. 

... 23*9 ... 

30*9 

90 Irish 

45*3 

21-2 ... 

319 

654 Normans 

... 33T 

... 29*2 ... 

37*6 

1250 Viennese 

... 32-8 

... 25*8 ... 

41-4 

368 Bretons 

... 20-0 

... 22*7 ... 

57*3 

518 Ligiirians 

... 170 

... 16-0 ... 

67*0 

163 Northern Jews .. 

14-4 

... 13*3 ... 

73*6 

233 Southern J ews . , . 

... 13-5 

. 13*7 ... 

73-1 

130 Maltese... 

8-8 

11*8 ... 

79-3 


From this it appc‘ars — {a) That not one of these series is abso- 
lutely pure, and that, among the Jews more particularly, there- aie 
individuals Avith fair and chestnut hair ; no one moreover Avoiild 
assert that this people marry exclusively with those of their oavh 
religion, and do not intermix Avith those of other creeds. (^) Tliat 
the greatest number of fair people are met Avith among the Dan os, 
then the Wallachians, and the largest number of broAvn-hairod 
individuals among the Maltese, the Jcavs, and the fiiguriims. 
(c) That the Southern Jcavs and the Northern Jews are alni'*st 
(mtirely broAvn-haired, Avhich is a certain argument in favour of 1b'‘ 
inlluencci of external circumstances. {d) That the Bretons aro 
essentially broAvn-haired. Moreover, the com])arison is perhaps not 
altogether an impartial one as to tlie fair-hair(id, inasmmdi as tin* 
chestnut-coloured are soincAvliat taken into account. The beard, 
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of which nothing is said here, is often light when the hair is 
brown, Avliilo the converse is rare. Tlie following table, calculated 
in tlie same Avay as the American statistics of the AVar of Secession, 
also merits our consideration on account of the prodigious number 
of (;ases to which it has reference. The first five series relate to fair, 
and the last to brown races. 



Sandy and 
Fair. 

Intermediate 
and (dicstimt. 

Brown. 

English 

... 48-9 

26-9 

23-4 

Scotch 

... 50-2 

.. 25-7 ... 

230 

Irish ... 

50*5 

20-1 

23-3 

Germans 

480 

22-6 

23-8 

Scandinavians 

... 68-4 

.. 19-5 ... 

11-8 

Spanish and Portiigiicso 

23-7 

17-7 ... 

57-8 


A ma]) of the colour of the hair and eyes, similar to that which 
Af. l>ro(*a has arranged for the stature, would be very desirable for 
any country.* AI. llmaiard, an army surgeon, has commenced one, 
hut it has rehircnce only to a few hundriMl soldi(‘rs. In his two most 
striking scries, and at the same tinn; tlnjse of the most opposite 
races — one being made up from the Ivymric Departments (Nord, 
.liira, llas-llhin, Aloselle, Ilaut-lihin, and Aleurthe), the othei* from 
the ('(‘Ilic Departimnits (Corrto, Haute- Loire, Aveyron, Indn^, 
Cautal. Ardeche, Dordogne) — the percentage is made up as fcjllows : 

lluir, p]yes. 

Fair, Cliu.stiiut. Blue. Bidwh. 

Per cent. Per cent. Per cent. Per cent. 

Kvmric Departments ... 55'0 ... 44-9 ... 660 ... 41’8 

Celtic J)epartments ... 21*8 ... V3'0 ... 60’0 ... 50*0 

Unfortunately thes^ distinctions of colour are not sulhcient. 
Thus, in* the first series, we have blue oy(‘s, and in the second gray- 
blue; the altogether black-haired are not noticed at all except as 
regards I Basques. 

It is common for the hair, and in a less degree for the eyes, to 
hceoiiKi darkiii* during the second period of childhood or lat(;r. The 
light hair hocomes chestnut and chestnut dark brown. In a word, 

* Tlie Germans are preparing a map of this kind for their coimtry. 
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colour is an excellent cliaracteristic of race, but it should not he 
taken as a basis of classilication. The division of the white races, 
these being subdivided into tlie fair and the dark, is the only 
established one. Yellow, red, and black have too many inter- 
mediate colours, and are not sufficiently characteristic. Taken in 
connection with others, this (diaracter bec'.oines very valuable. 'Fhe 
Bosjesman is distinctly separated from all the other negroes by a 
peculiar yellow tint, and the Australian from all the other straight- 
haired races by the black. 

The Pilous l^ystem^ 

The Ainos, the Australians, the Tasmanians, and the "I’odas of the 
Nilgluirries are, as regards the body generally, the most hairy. In ti e 
first in ])articular, the front of the chest, the ba(ik of the shouhleis, 
and the limbs are covered with a thick fur, the skin not being visihlc. 
M. Ilosory lias incd with a half-breed betweem the Ainos and the 
Japanese whoso hair on th(‘< chest was 17 cemtimetres in length. 
VYe might mention, as ex.aniides of a very hairy race, the ancient 
Assyrians, and an extinct race, well-marked vestiges of which ai’o 
found h(a*e and there among the brown races of southern Europe. 
Scarcely a trace of hair is to be found on the body among the, 
negroes of Africa and the IMongolian races, in AvhiclP we nuist 
include the American races, 'fhe ancient Egyptians are represimtid 
as beardless. The hair, both of the head and body, varies mort^- 
ovcir as to quantity. In the Chinese, tin*, hair on the head is 
straight, long, and moderately abundant, while their eyebrows and 
moustaches are reduced to a narrow pencil of stiff hair, and their 
beards and whisk(*rs frequently to a few scfittered hairs. Ck'rtain 
races arc distinguished for the regularity with which the hair ot 
the beard is implanted, while in others, as the Australians and 
Todas, it is scattered and tangled so as to deserve the epithet of 
bushy. The exact limit to Avhich the beard and whiskers grow is 
a striking feature in some Orientals. The period when the hair 
falls off is taken notice of in the American statistics, to which wc 
have already referred. From this it appears, contrary to what w<‘ 
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.should have anticipated, that baldness takes place earlier in the 
whihi than in the negro and the mulatto. 

The conformation of the hair, Avhethor straight or spiral, is also 
of interest. 

Tlory de St. Vincent was one of the first to insist upon the two 
great differences which it presents among racies, which he has 
divided into hriotrlclitj or straight-haired, and ulotrkhl, or woolly- 
haired. His division tlienifore corresponded to the two s[)ecies of 
inaukind of Virey : the white and the black. He has also made 
divisions of the straight-lunired. 

To the naked eye, the hair is sh'avjlit when the individual hairs 
arc straight throughout their entire length, wdvn when they deserilje 
curves, curly wh(*n at a certain distance from their (Extremity they 
form large curls which are generally incomplet(^, fri::d<t(L wluui tluj 
smallest of these curls occupy the whole length of the liair, and 
n'uoUy when those little curls are twisted in among tliosci adjt)iiiiiig 
them, thus forming tufts resembling wool. IVe may remark Ikto 
that the resemblance is only apparent, for the structure' of human 
woolly hair is altogether different from that of shtM'p’s wool. 

Crisp or woolly hair is line or coarse', and presents itself in 
various aspects. It is long, and falls down in twisted curls which 
resemble thick fringes, as in certain Tasmanians; or long and 
bristly, thus forming a round mass, which is as much as 30 centi- 
iiic.tres in circumference, and which we term “mop-lu'aded” [cit iMc 
tlo vadrouille)j as in Papuans and Kaffirs; or very short, sometimes 
looking like a Hecce, sometimes being distributed in little masses 
like peppercorns {en rjrains de 2 )oiure), as in Hottentots. 'Ihe Avay 
in which the individual hairs are implanted tends to pi-oduce some 
of these differences. The hairs are generally inserted ohlicjuidy. 
In Hottdntots, Papuans, and some other negroes, th(*.y ai’c inserhul 
perpendicularly (Pruner-Bey). Generally, too, they are ecpially dis- 
iriljuted on the surface of the head, but sometimes irrc'gularly or 
in straight lines or curves. In Hottentots and Paj)uaiis tlu'y grow 
in little tufts, separated by ba^d patches, which, when the hair is 
out short, gives to the head the appearance of a brush with pencils 
of bristles. Another character of woolly hair but little studii'd is 
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tho width of the roll, which is more or less contracted, giving tlic 
a])pearaiice of a spiral tower, lii a collection of Hottentots’ hair 
belonging to the Societe d’Antliropologie, the roll is not widt r 
than two millimetres. It is very narrow, and is sometimes less 
than two millimetres. 

Straight, wavy, and frizzled hair is sometimes soft and sillvv, 
as in Scandinavians ; sometimes glossy, as in the Malays ; some- 
times harsh and stiff, like horse-hair, as in Americans, and also, 
though in a less degree, in the Mongolian races. Frizzled hair 
is sometimes like the head of a mop, as in the (Jafusos, a mixe d 
breed betwcjen Americans and negroes. 

These dilierences take place in all parts of the body, and 
probably woolly hair is even more persistent in the negro cross- 
breeds on the uiKixposed parts, and es])e(dally on the pubis. All 
depends on the microscopic structure of the liair. 

M. Nathusius maintained that the hair was cylindrical in all 
races, and that its spiral character depended on the form of tho 
secretory follicle at its root. M. Weber, and especially M. l^runi'i- 
Bey, affirm that this form varies, and that its spiral aj)pmiraiico 
arises from its flatness. 

The hair consists of the root, including the bulb, and the stem. 
In the centre of this is a sort of canal, transparent in European.'^ 
with light hair; more or less opaque, though still visible, in 
Fniropeans with black hair, Mongols, and Americans; and invisihle 
in negroes, Papuans, and Malays. M. Jh'uner-Bey docs not look 
upon these appearances as constant, or characteristic in an^ ra(’(*. 
The size of the stem is of more importance ; it is tlie cause of the 
harshness and rigidity of the hair, or its linencss and Ilex ihi lily. 
The largest transverse sections are to be met with in I'hibcdans, 
Polynesians, Santals of India, and Americans ; and the smnlh^st in 
Fins. The shape of the section is decidedly characteristic : it is 
cylindrical, ovoid, elliptical, or reniform, and is estimated accoi-ding 
to its width or length. The thinnest and flattest hair is that ol 
Bosjesmans, Papuans, and negroes ; the most cylindricid being 
that of Polynesians, Malays, Siamese, Japanese, and Americans. 
Europeans are between the two. Half-breeds present characters 
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intermediate between the two races from wliich they are derived, 
or take the hair peculiar to either the one or the otluu* race.'*' 

The microscopic examination of the hair, easy enouj^h wlien one 
is satislied with ascertaining the siz(% colour, or condition of the 
medullary canal, is very difficult when we have to do with its 
form. The smallest deviatuni of the instrument, the slightest 
f(dding of the hair, (jonverts a transverse section into an obliipie 
and elongated one. Then, again, the hair must he taken when it 
is fully develop(id, that is to say, at about the period of the second 
dimtition ; and after (examining a great many specimens from the 
same head, we must select the average. 

From Avhat has just been said, and particularly from the observa- 
tions of M. Pruncr-Iley, it is evident that the hair presents delinite 
anatomical characters, and that these alone might be taken as a 
basis of classilication for the races of mankind. Thr(u; groups 
might thus lx; portrayed : (1) Flat or Avoolly liair, characteristic of 
negroes; (2) L:irge and coarse cylindrical liair, belonging to 
^longols, Chinese, Malays, and Americans ; (3) Hair inhn inediate 
in shape and size, peculiar to Fhiro2)eau races. The lirst group 
might be divichni into two, according as tin*, hairs are instirted in 
tufts, as in Papuans and P>osj(*smans, or in a continuous layer, as 
in other negrO(iS. ddie third might be classiluxl accoi’ding as the 
lijiir is brown, as in our southern races, or light, as in the northern. 
Lastly : by comparing the character of the straight hair with the 
pure black colour of the skin in certain races, we might hav(; a 
further groii]), comprising the Australians, Hyin iarit(?s, tkc. Thus 
we slibuld have six fiiiidaniental divisions hearing upon one and 
the same organ. 

^ * Tlie Features, 

The features include the general form of the face, its details, 
and everything contributing to its expression. The expression of 

* Sur la Chcvelure commo Caracteristique dcs llaces Ilumaincs d’apr^s 
des Rccherches Microscopiques and “Deuxieme Serie d’Obaervations sur 
ta Chevelure,*’ by M. Primer- Bey, in “Mem. Soc. d’Anthrop.,” vola. ii. 
aud iii. 

2 A 
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the face arises from various causes, of which some are fixed ;ni([ 
anatomical, others changing and physiological. There is nothing 
respecting which there is such diversity of opinion. The coir 
formation of the forehead, the amount of jirojection of the eyeballs, 
the contrast between the hair and the eyes, the shape of the 
eyelids, the nostrils, the lips, the chin, are the elements ipion 
which it is based. The injection of the capillaries of the skin, 
which is always more or less visible exccipt in negroes, and tin* 
action of the subjacemt muscles excited by the inner feelings, are 
still more essentially connected with it. One of the best and most 
brilliant lectures of the lamented Gratiolet was devoted to this 
subject. 

\Vith r(‘gar(l to general form, we have first to distinguish tlir 
two kinds of countenance as seen in prolile ; one evidimtly ohli([ii(‘ 
or prognathous, in which the two jaws project in the form of a 
muzzle, and the lips are large and upturned. This is the negro 
ty])e. The other, sensibly vertical or orthognathous, in which tlic 
lips are line, straight, and small. This is the European tyj)**. 
There are also two kinds of countcuiance as looked at in front, tJic- 
one developed and projecting in front of the median line, tlie 
sides receding and becoming narrower. This is also the Europ<‘an 
type. The other, in which the middle portion is Hat, while the 
sides become wide and project out. This is the Mongolian tyi^*. 
The term “ eurygnatlious,” applied to this by Isidore GeoUVo} 
Saint-Hilaire, is in allusion to the prominence of the cheek-bone‘s. 

There are two other types, the one elongated, the other coii- 
tra(ded vertically. Among negroes, the i)ure Melanesian element, 
which has contributed to form the blew Caledonian race now in 
existence, is in the former category ; the Tasmanians, now extiuer, 
are in the latter. The Esquimaux and Patagonians hav^ the long 
face, the iNegritos the short face. M. Edwards was the first wim 
established this distinction as regards the people of Erance. Tlie 
men of Picardy, Champagne, and Burgundy have the long shaip 
face, with the cheek-bones scarcely visible, like the Gauls dcscril-)c<l 
by Eoman historians ; while those inhabiting the central distneh 
have it more or less round. In short, there are regular conn- 
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tonances, of a line oval, like that of the Aral), as wll as those 
Avith irregular outlines, or angular, like that of the Anslralian, Ac. 

A straight and c,ontracted foroheail ivS a feature, of inferiority, 
a broad ample one, a mark of superiority. There can he no doubt 
about this. The vortical high forehead, with the frontal bosses 
very marked, is m(*,t with in some men of genius, as Sir Walti‘.r 
Scott, and the same, only narrower, is commonly observed in the 
negro. All the Aiubians of M. Broca have it. Nothing was more 
incorrect than the fon'head of 00 and 100 degrees which the 
(^Ireek sculptors gave to their divinities ; it was by lowering the 
level of the ear that they obtained this a])pearance. A high and 
bulging forehead is an anomaly, reminding one of hydrocephalus 
in infancy. Microcephales andAdiots have tlu? receding forehead, 
with the frontal bosses scarcely visible, and V(u y low. 'ITie happy 
medium is the best. A large full forehead, vi'ry slightly receding, de- 
'^cribing an amiile curve at the level of the moderatedy high frontal 
bosses, and from that point passing backwards, are the characters of 
lh(3 well-formed JAiropc'an, Our ancestor of Cro-Magnon w{ls in 
this respect the very oj)posite of his prcMleccssor of the Neanderthal. 

ddie development of the superciliary aridies in Alan, and of the 
eyebrows which rest upon them, is the principal cause of lh(‘ 
character which, wo designate by the name of “deep orbits” or 
“ sunken «yes ; ” the depression of the root of the nose, tlie 
smallness of the eyeball, and the narrowness of the palpebral 
aperture, contribute to it. This aperture is shaped like an almond, 
with its external extremity tapering, in Semitic women, who 
cidarge its oniline by means of snlplmrct of antimony. It is Avide 
in negroes, whose eyes are even with their head {Laivrmce), and 
very small in Chinese and the majority of the yelloAV races, owing 
to the shortness of the upper eyelid, Avhich is as if pined hmI 
outwards. The oblique direction of the eye, and the raising of 
its external angle, in the Mongols are j)artly due to these two 
<‘auses, and are partly natural. However, these features arc far 
Irom being constant in these races, although they arc those by 
vdiich we recognise them the best. King, in speaking of the eye 
the Esiiuimau, which, with that of the Chinese, may he con- 

2 A 2 
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sidered as the type of the race, says : “ Its internal part is lowered, 
while its external has an upward direction. The internal angle is 
covered by a fold of loose integument. This fold is slighllv 
stretched over the angles of the eyelids, and covers the carmaih/ 
larJtri/nt(Uis^ which is visible in the European, and forms as it wen^ 
a third eycdid, in the form of a crescent.’^ That which tends to 
exaggerate the impression of obliquity given by the Chinese oi 
Esquimau eye is a particular movement of the eyebrows, the two 
intcirnal thirds of which are lower, and the external third higher tlinii 
ours [Broca). The obli(iue eye, so called by travellers, is met willi 
also among the American Indians, and, according to Barrow and 
others, among Hottentots. The reverse of this too narrow or too 
short lid is the drooping lid, as though ])uffed or too loosi^, and 
covering a portion of the eyeball. Something of this kind has 
been noticed in certain Australians. So much has been said 
resp(?cti]ig the malar-bones when describing the skeleton, that we 
need not further refer to the projection of the cluiek-boni's, sn 
(diaracteristio of all the native races of I^astern Asia. 'I'his puj- 
mineiice is sometiiiKJS so remarkable in the Esquimaux, that when 
associated with a sunken condition of the entire nose, it enahlLMl 
King to place a rule on both cheek-bones at the same time without 
its touching that organ.* 

The morphological variations of the nose have not received that 
attention which they deserve. Developed in an antero-i)ost(‘rioi 
direction in Europeans and Korth Americans, it is wide and tiat 
in the majority of ]Mongols — in our opinion, in all true hloiigols 
— and ill negroes. Brojection and width are gemsrally* in an 
inverse ratio, and form the starting-point of a series of diirercnres 
with respect to the bridge and the base^ which are princijially 
expressed by two indices, one of which corresponds very ‘nearly t'» 
the nasal index as taken on the skeleton. The following table 
embraces the essential points bearing upon these differences 

* “On the Physical Characters of the Esquimaux,'^ by King, in “ Joiii’iud 
of the Ethnol. Soc.,” vol. i. London, 18 KS. 

*!■“ Dc la Morphologie duNez,” by P. Topinard, in “Bull. Soc. d’Anthrop.j 
2nd series, vol. viii., 1873. 



Chap, vi.] 


TRANSVERSE NASAL INDEX. 


357 


Maximum height ) Transverse index. 

„ breadth ... 5 ) 

„ projection { Antero-posterior index. 


Rase. 


Bridge... 


Lobule, 
Aim . . . , 


Nostrils ... 


distinct (pinched, trilobcd varieties), 
non-distinct. 

extending beyond the narcs. 
near together, 
divergent. 


Shape. 


Their plane 
looking ... 


Direction of 
their axis 


/ elliptical. 

< round. 

\ special. 

/ downwards. 

1 forwards. 

^ backwards. 

\ outwards. 

i antero-posterior. 
oblique, 
transverse. 


Its angle of inclination. 

/ rectilinear. 

Direction Jbent or dinted. 

J convex (aquiline variety). 

^ concave (retrouss4 variety). 

S like a roof, 
rounded off. 
broad and flat. 


The hi^iglit is taken with tlie sliding compass, vertically from 
the root to the l)as (3 of the nose, as on the skeleton } tlu3 breadth 
from the widest portions of the alae, and the projection or antero- 
posterior diameter, from tlie i)oiiit of the nose to the sub-iiasal 
point, with a small graduated rule, which is held liorizontally on 
the lim3 of Camper, and at the same time pressed against the skin. 
The transverse measitrement is common to the two indices. It 
varied from 29 to 42 millimetres in 78 Euro]3eaiis which wo 
<'xamined, and from 40 to 52 in 18 busts of negroes and jMongoLs. 
Its relation with th(3 lieight = 100, or transverse^ na.^al index, 
averaged G8T4 in the first, 89 on a Cochin-(.diina bust, 100 on a 
Tapuan and an Australian, and was as high as 110, 112, and 115 
on some African iiegroes. The extreme deviation was 75 *()(), so that 
a considerable margin is left for the apportionment of the averages 
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and of the individual cases. The transverse nasal index is thiae- 
fore a valuables character in the living subject, as the correspond ijiy 
index of M. Broca is on the skeleton. 

On looking from below iipAvards at the nose of the European, on 
tlie one liand, and that of the negro and Mongolian on the other, 
we are struck with the difference in the shape of the little isoscM'los 
triangle formed by the septum in the middle and the nostrils at 
the sides, and Avhich has hitherto escaped the attention of Antlirn- 
jxdogists. 'Idle difference consists in the relation of the length 
antero-posteriorly of the sub-septum, or rather of the entire pro- 
jection of the nose at the above maximum breadth, other 
called the antero-posterior nasal index. In our 78 Euro])eans, it 
varied from 55 to 89, the mean being OG'G. Tn the negroes and 
Mongolians it was probably as low as 30. Having measured but 
a few living subjects, and jirincipally busts, upon whiidi no pres 
sure of the lij) could be made, we cannot speak with certain tj. 
We recommend this measurement to travellers as being easy to take. 

Among other characters may bo mentioned — (1) The depth of 
the hollow at the root, which is not indicated in the table. It is 
considerable in Melanesians, who are thus distinguisheil from tlu* 
negroes of Africa. It is also tolerably marked in the nuijoritv 
of our European races, though generally less so in the fcniab*. 
It is less marked in the Mongolian races, as also in ttie Arab, 
and in what is commonly called the ancient G reek type, represented 
by the Venus de Milo. (2) The arching of the nose. Excep- 
tionally, as if broken or bent, as in Bourbons, more general and 
more projecting in Americans (Catlin) ; it is altogether charac- 
teristic of the aquiline nose peculiar to the Arabs, Jcavs, ancient 
Assyrians, Guebres, or ancient Persian fire-worshippers, &c. Two 
types of this feature ought to be distinguished : the one, thick- - 
in which the nose is large, and rounded off at the back, big and 
puffy at the point ) the other, thin — in which the lateral planes 
are well defined, the bridge sharp, and the median lobule distinct 
fr(jm the alse, and prolonged below the plane of the nostrils like an 
eagle’s or parrot’s beak, whence its name, aquiline. (3) The two 
kinds of flattening of tlui jiose, wdiich may be distinguished bv 
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llu* terms epate and ('erase ; tlio former having reference to the 
organ in its ensenihle, and being eijually appli(!ahl('. to the skeleton ; 
tlu' latter to the peculiar depression of its loweT half, owing to 
a want of consistence of its cartilages. The Chinese liave the nez 
epafe, tlie Malays the eerasf^ negroes botli epafe and ('erase. It is 
true that both these charact(n\s are very commonly found together. 
(4) Th(‘. form of the nostrils viewed from below. Thesii are 
(elliptical from before, backwards in tin? white, more or h^ss 
diverging backwards, so as to becoimi almost transverse, in the most 
inferior races, their variations de})endiiig principally on the breadth 
of the sub-septum behind. (5) The elevation u]) wards and out- 
wards of the ])lane of the entire base, or of the ahe sc^paratidy, so that 
tlu‘ internal surface or sid(^ of the nostrils becomes more or less 
{‘x[)osed to view. The Eosjesmans, and the l()W(^st-type imgroes 
{ipju'oximate in this respect to the simian types. Among the 
jKicessory features of the nose may be placed tlnj variable ihivelop- 
nient of its muscular apparatus. In Europeans, the nostrils are 
only seen to dilate exceptionally, wlnm the breathing is oppressed. 
Tn a large number of individuals, and es[)e(dally in the inferi(.n‘ 
races, the movements of dilatation and contraction ar(‘- very marked, 
thus giving to the countenance a ferocious (‘xpi-ession. 

We have previously spoken of the harmonious or symmetrical 
characters of the cranium and face ; nowhere are they so striking 
as ill the nasal apparatus of the living subject and of the skehdon. 
The width of the interval between the eyes, or rather the space 
included between the external angles of the ascending processes 
of thd superior maxillary bones, is usually accompanied by llitness 
of the same interval, and the obliteration of the glabella. The 
width of the base of the nose and the anterior orifice of the nasal 
fossa3 in* tlie skeleton corresponds not only with the two or three 
preceding characters but also with the flatness of the entiri^ nose, 
both bone and cartilages. So with the nostrils, from being jilaced 
antero-posteriorly, they become transverse. Any one of these 
characters being given, we can at once det(irmine the others. 
'Hie opposite conditions of contraction with counterbalancing pro- 
.i'‘‘*tion of these different ])oints are in the same catc'gory. According 
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to tlio rules of iirt, the space between the eyes = the base of tlie 
nose ; this is exactly so in the two opposite types of which we 
are speaking. Hut there are constant exc.eptions in a race, as tiK'io 
are in the harmony between the cranium and face, whicli thus 
become valuable difiercntial characters for certain sub-races. An 
analogous harmony exists in the mouth and ear. Both characters 
must be preserved, the harmonious as well as the incongruous. 

Delicacy of shape of the lips, and smallm^ss of tlie mouth are 
European featurtis, except in some individuals of the lymphatic; 
temperament, in whom the u{)per lip is decidedly the larger. 
Sometimes immoderately thick lips are the ordinary accompaniment 
of prognathism, especially of alveolo-dental prognathism, and aris(;s 
from the development of the orbicular muscle of the lips, and still 
more from hyp(;rtrophy of their cellulo-adiposc; tissue. It is sfiid 
that ^lan aloiKj has a chin. On the skeleton it is indicated almost 
witliout exception by a small more or less projecting triangular 
surface, such as that on the prehistoric Kaulette jaw. On the 
living subject it is represented by a rounded-olf and w(ill-d(;fim‘(l 
projection, which is very remarkable on the busts of Nero and 
Napoleon. It is sometimes obliterated, which often arises from tlu; 
low(W jaw being much smaller than the upper, and shrinking in. 
Harrow says that the Hosjesmans, although prognathous in the 
lower jaw, have a projecting and }M)int(‘d chin. ^ 

The cars have not been sulli(;iently studied, though furnishing 
characters of considerable value. They are large or small. In the 
KaT)yles they project out; in others they are close to the side of th(‘ 
head. The lobule is Avanting in certain Chaouias or Kahyles'of the 
province of (Jonstantine, in the religious fanatics of the Pyrenees, 
and here and there in individuals of every rfece. In Europeans the 
ears are oval and Avell dellned; in negroes th(*y arc; round or n]i- 
2)roaching to square. The car Avitlioiit a fohhid margin behind ov 
above, an angle at the union of the superior with the posterior 
border, as Avell as Jlatness, are important featur(;s, and somewhat ot 
a simian character. Tlie varieties of configuration of this oigan, 
and of its folds and hollows, arc very commonly hereditary- 
It is modified by certain ethnic usages, such as the elongation 
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of the lobule by heavy earrings until it almost touches the 
shoulders. 

Ihit little has been determined as to the value of certain dis- 
similarities noticed in the teeth. A more or less thick enamel, a 
yellowish or bluish colour, variety in the number of the roots, as well 
as certain particulars connected with the crown, have attract(Ml 
attention. In the negro races they are better set and more r(\gular 
than in the white races, in which they are small and close togt^thiM*. 
Caries is more common in England, Ireland, and Germany tluui in 
Canada, according to soiiKi American statistics, gathered from an 
examination of a thousand soldiers. Certain ethnic customs leave, 
their traces upon tlnun, which w<* soinelimos utilise in craniology 
for the purpose of ascertaining the sources from which skulls are 
derived. In Africa, as well as in Oceania, a considerable number 
of the savage tribes extract or sharpen their front teeth at thcj 
period of puberty. Malays have the front of the teeth corroded in 
a transversely concave line, owing to their chewing the bcitel-nut. 
On the anterior surface of the teeth of the Yucatan tluire is some- 
times a point of enamel of a blue turcpioiso or greenish (dolour. 
Their wear and tear, which in our races inclines inwards in the 
upper jaw, in many foreign races inclines outwards. 

Tln^re are some other physiological features to bo noticed. Thus 
the skin c/f the negro is shining and velvety, and cooler than that 
of the European, according to Prichard. Others have maintained 
tlui contrary. 

The odour of the cutaneous envelope, sui rji/neris in each race, 
would furnish important dillerential characters, if one could em- 
ploy some definite re-agent as a substitute for the uncertain sense 
of smell. The missiofiary Hue declared that he could recognise^ 
the JVegro, the Tartar, tlui Thibetan, the Hindoo, the, (diinese, and 
the Arab, by their efliuvium, and added that although disguised 
the dogs of the Chinese barked at him. The Peruvian, says 
Uumboldt, has three distinct words by which to designate the 
odour of the European, the Indian, and the JVre:‘gro, respectively. 
Kuegger states that mos(piitos are iittracted to certain races by 
their peculiar odour. The characteristic ellluvium from the hold 
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of a slave^sliip can never be got rid of, and it is owing to this that 
the l)l(jod-lioiinds of New Orleans were enabled to track the run- 
away slave. 

The cxtea-iial genital organs present very marked differences in 
different races. In the male these are but slight. In the female, 
tlie differences are very considerable. In the first place, it is certain 
that the hemispherical, conical, and pyriform mammse which 
are now characteristic of the races which surround us, weui 
formerly peculiar to distinct races. So with the perforation of 
the olecianon, or the platycnemic tibia. It is no hiss certain that 
their exaggerated length, from the period when the female has 
fulfilled her maternal functions, is an essential characteristic of 
other races. We commonly meet with accounts by travellers of 
negresscs throwing their breasts over their shouhh'rs to suckle 
their infants hanging at their backs. A llosjesman woman, exa- 
mined by ITower and Ivlurrie, could bring the two breasts together 
behind, above the region of the buttocks. 

Under the name of steatopyga ” is understood the development 
in the female of enormous fatty masses, shaking like jelly at the 
least touch, which are superposed upon the glutiei muscles. This 
character is met with here and there in Africa, among tlui Somalis, 
Kaffirs, and Hottentots, and is constant in various degrees in 
Bosjesmaiis. There is no evidence of it either on the skeleton or 
on the glutiei. It is more than an hyjjcrtrophy of the adipose 
tissue, it is almost a supj)lemcntary organ, as special as the 
laryngeal sacs of the gorilla and the chimpanzee ; nay, more so, 
for these are only a progressive increase as age advances, and 
more particularly in the male, of a cavity at the back part of the 
larynx common to aU the higher mammalia, while nothing in the 
European has any resemblance in the slightest degree to steatopyga. 
This strange organ, the particular use of which is not known, was 
present, as well as the tablier, in a Bosjesman virgin of 12 years of 
age.* The fat increases in size like the breasts. 

* Review of a memoir of Flower and Murrie, on “A Dissection of » 
Bosjesman Woman,’* in Anthropological Review,’* vol. v., 1867- 
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Everything tends to support the belief that a peculiar race, 
possessing these two characters, and of which the Bosjcsmans are 
the closest representatives, formerly lived as a scattered people from 
the coast of Aden to the Cape of Good Hope. If we compare the 
yellowish colour of this people with other original characters which 
separate them from tlui negroes of the adjoining countries, this 
hypothesis becomes almost a matter of certainty. Hitherto we 
have met with many opposite characters in the human groups, but 
few so remarkable as thes(‘. Wo have seen the marked diHerence 
l)et\veen woolly and straight hair, between the prognathous and 
the orthognathous, the jet black of the Yoloff and the pale com- 
plexion of the Scandinavian, between the ultra-dolichocephalic 
Esquimau or JJ^^ew Caledonian, and the ultra-brachy cephalic Mon- 
golian. But the line of separation between the European and the 
Bosjesman as regards these two characters is, in a morpliological 
point of view, still wider, as much so as between each of th(' 
anthropoid apes, or between the dog and the wolf, the goat and 
the sheep. 


CIIAPTEE YII. 

PHYSICAL CHARACTERS — AGE — ^MENSTRUATION — CROSSES — SUCCESSION 
— CONSANGUINEOUS UNION. 

Ip the physical differences noticeable either on the dead body or on 
die living subject, are of the first importance as distinguishing 
laces, thcj differences resulting from the function of organs have 
also their value. It is of importance to know whether the 
Australian lives, breathes, propagates his species, thinks and speaks 
like the European; whether the Hottentot is subjected to the 
influence of external conditions, inter-crosses, satisfies his wants, and 
is of sociable habits like the Chinese. All the subjects we have 
passed in review when comparing Man with animals, again present 
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tli(HiLS(ilvos to our notice when comparing men "between tliemsc-lves. 
I'liis part of the science whose more general questions liave scarcely 
y(it been explored, would merit the title of biolocpj as opposcnl to 
that wliich has been discussed in the preceding pages under the 
name of anatomy. 


Duration of Life. 

The duration of life is less at the poles among the Esquimaux 
and Lapps, and at the efj^uator among the Xegroes; but that may 
d(ip(‘nd on climate and external circumstances. In Greenland, tli(‘n^ 
are more women than men, because the men die from accident, 
and rarely reach 50 years of age. The women, however, attain 
to the age of 70, 80, and even beyond. Prichard lias collected 
together cases of centenarians from every race. Eline English 
emigrants in America from 110 to 151 years; 10 or 15 negroc's 
from 107 to lOO ; oiui Kaifir 109; many Hottentots of 100 {/'orrofr); 
two Indians of 117 and 143 respectively ; 35 Egyptians 

above 100 (Lanr,//). Pecently Sir Duncan Gibb mentioned tho 
<-ase of a Ein of 115 years. The mean duration of lihi in Erance, 
which was 29 at the close of the eighteenth cemtury — aiul 39 
from 1817 to 1831, increased to 40 from 1840 to 18u9, thanks 
to the progress of sanitary science and civilisation. There an* 
some reasons, hoAvever, for believing that apart from the influ<‘U( <* 
of climate, and the power which Man has of dealing with tla‘' 
causes of disease, the mean normal longevity is not the same in 
races. 

So, decrepitude shows itself sooner in some races than in otlici.'^. 
The Australians and Jlosjesmans are old men at a ])eriod ^wlun the- 
European is in tin; full enjoyment of his faculties, both physical and 
intellectual. The Japanese the same, according to Dr. Ivrishahcr, 
physician to the Jai^anesc embassy. Unquestionably the woman 
fades away much sooner in the negro races even from the hrst 
pregnancy. In the negro, the development of the body 
generally in advance of the white. His Avisdom teeth arc cut 



Chap, vii.] 


MENSTRUATION. 


365 


sooner; and in estimating the age of his skull, wo must reckon it 
as at least live years in advance of the white. 

There arc many points connected with this subject still unsfittled. 
The successive dates of the eruption of the milk and permanent 
tectli, the period of growth of the body generally, and of the, brain 
in particular, the period at which the cpiphysi^s of tlie long l)oiies 
become aiichylosed to the diaphyses, the period of tlu^ commeue(‘- 
iiient and cessation of menstruation, the period when tliii hair falls 
off and changes colour — all this would furnisli more certain data for 
the solution of the problem than the average duration of life, 
Avliich is too much dependent on external cireaimstaiiees. 

AVhites lose their teeth much sooner than negroc's, but this is 
owing to their bad (piality and to their being too close together, 
which predisposes them to caries. D’Orbigny says tliat tluj 
ChaiTuas never loses their teeth. They wear out however iiions 
quickly in savage races, from their masticating corrosive substance's, 
as the betel-nut by tlie Malays or very liard matters by Ukj 
ratagonians. The hair becomes white more slowly in the yellow 
races, and baldness is rarely seen among them. (See page 350.) 


Meiistraatlon, 

I 

^lensti uation, and the periods at which it becomes established and 
disappears, have not yet afforded anything conclusivci with respect to 
races. The inlluence of the duration of life upon the period of the, 
cessafton of tlie catamenia is a well-established fact, thanks to a 
work of ]\rr. It. Cowrie. In the Shetlarnl Islands the period of 
the appearance of thewmenses is the same as in Scotland, but that 
of their' disai)pearance is from 50 to 51 years of age, while in 
^Scotland they cease at the age of 45 to 46. Kow, in the, Shetlarnl 
Islands, longevity is considerably greater. 'Idiero are 33 per cent, 
of old people from 70 to 80, and 20 per cent, from 80 to 90 ; 
while in Scotland there are only 18 per cent, of the former, and 7 
of the latter. The influeiice of external circumstances also exerts 
its action. After comparing all the published statistics, Joulin 
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came to the conclusion that in t(‘mperate countries the phenomenon 
makes its a])]a‘avanco at the age of 15, and in hot countries at 12.1. 
In GOOD Gerinan girls, M. Aleyer found that the first menstruati(m 
look place at 15*51 among the rich, and 10*50 among the poor; at 
15*98 in the towns, and 15*20 in the eountry. Food, warmth, 
good air, and good sanitary arrangeimoits, bring all the vitnl 
functions into full play. According to 1^1. Guerault, the catamenia 
are less abundant, or arci altogether suspended among the 
.I\S(pumaiix during the, winter, when food is loss abundant, while 
they are copious in suinnKu*. In hot countries, among Euroi^eans, 
th(‘,y readily pass into true menorrhagia. 

In making statistics with respect to menstruation, the diflKniliy 
is to divest the subject of that which has specially to do with the 
race. Two opposing influences are at Avork, and may ap]Aarontly 
falsify the residts. The following are the most im])ortant ])ublishc(l 
statistics as to the average period of the first appearance of tlic 
catamenia in A^‘^rious races : 

Christiania (Fayo) 2G9I ... 16 years 0 months. 

Copenhagen (Rawn) ... ... 3840 .. 16 ,, 0 ,, 

North Germany (Lngneau) ... 4321 . .16 ,, 9 „ 

Russia (Lieven) 1000 .. 16 „ 6 „ 

France (Lagneau) ... ... 3661 ... 15 „ 1 „ 

England „ 3759 .14 „ 11 « „ 

Madeira (Robertson) ... ... 242 ... 14 .,10 „ 

.Jamaica, Negresses (Robertson) .. 80 ... 14 ,, 10 „ 

Southern Asia (Lagneau) ... 1140 ... 12 „ 10 „ 

• 

The races Avhich it would interest us to know the most about, 
are not in the list, as the Esquimaux and Lapps, Australians nn*! 
Eosjesmans. The records respecting the former are very contra- 
dictory, and relate to but few examples ; and as regards the latter, 
we have none.* 

The duration of pregnancy, fecundity, the number of tAvin- 
births, Ac., are so many questions of comparative anthropology, 

See Tilt-, “Monthly Journal of Medical Science,” 1850, vol. Ixi-J 
Lagneau, » Gaz. Ilebd. de Med.,” 1867, 2nd series, vol. iv. p. 613, &o. 
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which come next to that of menstruation. With regard to the 
iirst point, we have little information beyond the French statistics. 
The facility with which child-bearing takes place among savage 
peoples, in spite of the want of the smallest care, d('.])eiids alto- 
gether upon the anatomical and physiological arrangcMmmt of the 
parts, and on the (h^gree of resistance to paiu. Tliei“e are un- 
doubtedly very decided differences in these respects between one 
Fairopean race and another. An accurate estimate of fecundity 
is an exceedingly di Hi cult one to determine. In France, tlirce or 
four children is the usual number born in a family. In other 
countries of Europe this number is exceeded. In Icidand, accortl- 
ing to Moser, it is as high as five. The hypoborean races are less 
fertile, the Slavs more so. I^c'gresses readily conceive, and make 
excellent nurses. In Weshun Australia, 44 Avomen beyond the 
middle ago had 188 children, or 4*3 each — thi’e(‘, had seven each, 
and one only was barren (fr. Grey). But statements of this kind 
are frequently erroneous. With regard to multiple births, the 
information Ave possi‘.ss scarcely extends beyond the Fnmch statistics. 
According to a table of Moser, the largest niimlx'r of twin-births 
was in Dublin and in Russia. In Australia the number is about 
the same as in France: “I am acquainted Avitli four cases” of 
twin-births, Avrites Sir G. Grey. 


Crofisiny. 


Thi5 is one of the most vexed questions in Anthropology. 
Under this title is understood in JN^atural History the nnioii of 
two individuals AvhatcAAer may he their supposed or actual zoological 
differenct?. Their progeny have, the general name of hybrids, and 
in Man that of mongrels. The former of these ti'rms is usually 
''Applied to the fixed or variable products of species Let ween theni- 
solvcs, and the latter the products of varieties or races. 

Between animals of classes differing Avidely Ave occasionally 
^vitness the most singular, connections, as ])etAV(‘.en the dog and 
die sow, but the generative impulse goes for nothing. It is stated 
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that individuals of difFerent Orders have given birth to offspring, as 
b(3tween tlie hull and the mare, whose progeny, or jiimarts, inhahitod 
tli(5 Atlas mountains and the mountains of Piedmont. It is n 
h(}tlor authenticated fact that the phenomenon takes place hetweini 
(liffenMit Genera. ^ 1 . de Pouille in 1873 described the ofTspriiig of 
the cross betAVc'cn the ibex of tlui J\yrene(‘,s and the doiiKistic goat. 
The Pehuelhas in the Chilian Alps crossed this latter Avith the 
sliecp, and obtained a Aany vigorous breed Cidhal chahim (biiek- 
sheep), Avhose descamdants, f(*rtile through an indefinite number of 
generations, are of considerable cuiimKircial A^alue on account of 
their skins and fleeces, knoAvn by the name of ‘‘pellons.” BetAveeii 
sp(!cies the crosscis are common and fertile, the mongrels them- 
selves being either sterile, as mules — the offsjwing of the ass and 
the horse — or fertile, as the progeny of the hare and the rabbit, 
th(3 dog and the AV'olf, the jaeJval and tin*, fox, the camel and tin*, 
dromedary, the alpaca and the llama or vecuna, the horse and tho 
zebra or Avihl muh*, the bison and the Eiiroj)e{in ox, Ac. 

Th('re is therc'fore no reason to suppose? that Ave have bt'on 
decjeived as to the reality of (xjrtain species, and that such AV(‘ro 
only varieties. Tavo or three AAmll -established facts out of inany 
Avill sullicc. It is noAV certain that the limit of speci(;s is nut, 
an absolute obstacle to fertility, and conseij^uently that its circii in- 
scription has nothing decided about it, Avhich puts us ontirely at 
our ease AAdien discussing the question of human cross-breeds. 
Whether races anthropologically distant from each other have or 
ha\m not indefinitely fertile offspring, is of little importance, the 
simple question is Avdiether they represent species or varieties. 
(See page 193 , et seq.) 

Much mystery remains to be cleared up, however, relative to tlu' 
phenomena of hybridism in geiK'.ral. Why, for exam2de, ft inali* of 
one species produces fertile hybrids Avith the female of another 
species, Avhile, inversely, a female of one Avitli a male of another 
is sterile (unilateral hybridism). Why a female savage in captivity 
does not produce more fertile offsiiriiig Avith the male of her ovn 
species, Avdiile captivity increases the fertility of other species; 
Avhy among dogs, or human beings, tho germs being appa- 
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.sound, tliore are some fertile unions and others not 
so. AVe have only the simple facts before us from whic.h to form 
;i judgment. 

iM. Broca has defined the various degrees of sexual alhnity, which 
lie calls homogonesis,* thus : 


neterogenesis. 


TT()T)i()«>'one.sirt 


Abortive 
At’^oiicaic 
Dysj^cno.sic . . 
rarairenosic. 
Eiigoneaic .. 


( 


without offsj>vin<if. 


I with olTspi-ini^. 


Ill lud-erogonesis there may be intercourse without impregnation. 
.VI)ortiv(‘ homog(‘,n(}sis is merely a matter of s])ecuIation ; iinpreg- 
ii.-ition tak(3s ])lace, but the betus does not arrive at its full term. 
Ill agerie.sii; homogenesis, or agenesis, there are offspring, Imt these 
:ir(^ absolutely sterile s(\ or with individuals of one or the 

<ilher mother-rac(5. In dysgeiiesic Jiomogenevsis, or dysgmiesis, ili(*se 
uiixed breeds are still sterile in, ter se^ but they are fertile' with iiidi- 
vitluals of one or other mother-race — their olfsjiring, called hybriils 
of the second Idood, being nevertheless sterile, so that it cannot 
again form a ik'av race. 

I II parag(Jiiesic honiogeiiesi.s, or paragenesis, or collateral hybridism, 
the direcd hybrids, or those of the Jiriit Mood, are still sterile be- 
tween themselves, or as far as the second or third generation ; but 
tlioso (if the i>erond M,ood are indefinitely fertile, so that a rac(i may 
t ik(^ its origin by collaterals. In eugenesic, liomogiun'sis, or 
•‘UgoTiesis, or direct hybridism, the two orders of hybrids are now 
indelinitely fertile, so that the new race makes its way dir('(‘tly and 
^' itlioiit hindrance. 

Heterogenesis is never other than individual in Man, nor con- 
•'^• 'luently is agenesis. There was a disposition for some yc'ars to 
helieve in absolute dysgenesis between certain races. This must 

* Memoire, “ Sur I’Hybridit^*’ by M. Broca, “Journal do Physiolog-ie,’* 
vol. i., 1838. 

2 n 
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now be given up. The whole dispute concentres upon the two 
latt(‘r kinds : Are there unions which could not give origin to a new 
race except by collaterals, that is to say, by a reversion towarcis 
the one or the other mother-race ? 

There are numerous species of human mongrels. Th(*re aiv 
(1) Tliose of the first blood, including their direct otfspring, and ail 
those which are derived from them by alliances with them ; (2) 
Tliose of the second blood (first degree of reversion), including all 
the olfspring of the cross of the first blood with one of the two 
mother-races ; (3) Mongrels of the third blood (second degree of 
reversion), resulting from the cross of the second blood with one of 
the mother-races, and so on. At the fifth or sixth reversion all 
trace of hybridism has generally disappearcid, the features of the 
mother-race have reverbid to the original type. That there is hut 
one species of mongrel of the first bhjod, but two species of IIk^ 
second, of the third, of the fourth, each resimibling more one of the 
two original races, is certain ; and also that there are conqilex and 
nameless cross-breeds resulting from the cross of mongrels of 
different orders. 

If we express by W, or white, and 1>, or black, the two races, 
and by a fraction the amount of each according to its degree, wo 
shall have the following scries of reversion towards W : 

t 

Mongrels of first blood ... ... ... = WJ + 

„ second blood ... ... ... = W| + BJ. 

„ tliird blood ... ... ... = + B^- 

„ fourth blood = W J g + B 

„ fifth blood - Wi^- -t- BA- 

• 

Homogenesis is absolute or eugenesic, and still more paragem'sio, 
between contiguous races. The peoples of Europe are a proof of 
this. All, in various degrees, are the resultant of a series of cross- 
ings, one of the most striking products of which is the co-existence, 
in one and the same individual, of light or dark blue eyes with 
jet-hlack hair and beard. A friend of our own who traces back 
among his ancestors elements on the one side reaching to the 
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Western Pyrenees and on ilie other to Lorraine, is an example of tliis. 
M. Proca found, when investigating the suhjeet of stature, tliat 
nineteen-twentieths of tlie whole population of Prane(‘, presented, 
in various degrees, the characUirs of mixed races. The Lretons are 
une-fourth Kymris and three-fourths ('cits, without including 
another clement which is seen among them, and whicdi dates back 
to a later period than the (Jelts. Pp to the time of the French 
devolution victors and vainpiished lived apart; the former Avere 
the aristocracy, the latter the people. But since they have been 
brought more into immediate contact the poj)ulation has largcdy 
increas(id, proving how valuable that union has heem. The table 
wldch we have construe, te.d with materials furnished by l.)r. Beddocj, 
shows that cveryAAdiore throughout Europe, and even among the 
d(nvs, two elements must h(', taken into account, the fair and the 
<lark, Avhich are promiscuously intermingled. 

The prosperity of the Mew American race is another example of 
eugenesis. Immigration into the United States, whicli has takooi 
so considerable a flight during the last thirty y(‘ars, has alr(>ady 
been enormous. Every variety of cross has beiai going on betAveen 
Englisli, Irish, Germans, Ittaliaiis, French, tfec., with the greatest 
])ossible success. We may also me.ntioii numberless Spaniards 
from the Peninsula among AAdioni are fouird the features of the 
KSaracen invaders of tli(i ninth century ; then that population on 
the Barbary coast, called Moors, and Avliich is a medley of races of 
every description, the Arab and Berb(;r blood predominating. Gn 
tracing hack the yelloAV races Ave also discover a perfect eugonesis. 
It Avoifld he difficult in the ])art of Asia Avhich relates to them to 
mention a single race, or a single people, Avhere crossing has not 
tak(‘n place. I)e Mas*s])eaks in the highest terms of mixed breeds 
of Chinese and Mongolians, and MM. Mondih’es and Morice of th<js(‘ 
of Chinese and Annamites under the name of Minuongs. Dr. Boav- 
iing describes a race in tlie Philippine Islands, intermediate hetAvecn 
the Malays and Chinese, as the principal agent of civilisation in 
those latitudes. 

Tlieir mongrels, which are said to he thriving hut little in the 
T^astern Malacca Islands {Waitz) and those of Chinese and (Jam- 

2 B 2 
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l)()giaiirt but little fertile {Gutzlaff)^ are local exceptions, arising 
from the (lidicultics attending acclimatisation in these iiiihealtliy 
countries. One of the hrst etfects of the inability to biconu' 
acclimatist'd is to diminish fecundity. The !^Ianielukes of 
during 5(50 yc'ars have had no children when married to wuim n 
of their own rac(^ from Georgia, and have neve.r established a brandi 
in the Valley of the Kile. Such are sonui of the singular pheno- 
mena which everywhere present themsclv(‘s when we hav(‘, to deal 
Avith tin', (piestion of reproduction. The failure of powi-r to bi'conio 
acclimatised seems to attack the germ in its very earliest develo])- 
nient. It is undeniable that in Africa the negro races do not cr(»^s 
to any great extent. The Kallirs have carried their tall statunj In 
a great number of points ; the llosjesmans hav(i here'- and tln*r(‘ left 
traces of their steatopyga and their small stature. On the pr(',seni 
frontiei’s of tlu' two racavs a number of cross-breeds are to be niei 
with. Mugenesis still continues betAvoen races already somewlial 
separated from one ajiother. The half-breeds between Indians aiul 
Europeans an*. A^ery numerous both in North and South Anuaicn. 
WT; ourselves have seen, in the United States, numerous families, 
the issue of the Indian and the Yankee, Avhose offspring were vimv 
fertile. 

In the ollicial report, in 1870, upon the Aborigines, it is stnti'd 
that there exists in Kansas an entire nation of half-breed Gsagvs. 
In INlexicA) the Spanish niixiMl breeds constitute tAVO-thirds nr 
three-fourths of the Avhole population. In lhazil, La Plata, and 
(Tiili, the Portuguese mongrels are also in the majority. In Lima 
there are tAVenty -three different names to designate th(‘. vai ildics <d 
mixed breeds of Spaniards, Peruvians, and Kegnx'.s. 

The children of the half-breed betwec^i the Chinese and dr' 
Spaniard are called toru<it> alms, according to .Dr. Powfing. dL*' 
facility Avith Avhich the Chimxse interbreed Avith evauy sort of 
is Avell knoAvn. In the Antilles and in California, they are to be 
found everyAvliere, and they interbreed Avith the Indians and wliib*<. 
thus producing many varietie.s of mixed progeny (A. Mdnrn). 
The reason Avhy these are not greater is that the Chinese mari‘ic> 
and returns to liis oAvn country as soon as he has amassed a com- 
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pctency. TLo inferiority of the mixed breeds between the Chinese 
:ind the Portuguese, so conspicuous at ^facao (Cdsttfiio), ought still 
to be attributed to acclimation, in the same way as the Lippladens, 
or half-breeds between the Malays and the Hutch, which have 
never succeeded in establishing themselves in «Java, and whoso 
jH-ogeny were sterile to the third generation {Ivan). In tlie 
Knuich colony of Tiido-Chiina, IVL Morice speaks of half-breeds of 
Fairopeans and Annamitiis as resisting exposure to the sun better 
than tlieir Europi'an relations. Pitzroy describes the children and 
infants of tlie English and Malay, or Polynesians, as of a bright 
red-brown. The lialf-bretnls of English and Xew Zealanders con- 
stitute a healthy and veay muscular race, according to Mhiitz. 
Prichard speaks of marriages between the progeny of Europeans 
and aboriginal 8amoans and Tongas as being as prolific as any 
other. The success of tlu*. Polynesian mixed breeds is no longer a 
matter of doubt. In 1789, nine English sailors, six male Tahitians, 
and 15 Tahitian women settled in Pitcairn Island, in tlu^ Pacific. 
In 1793 they were reduced to four white men and 10 Tahitian 
women. In 1840 tlui ])opulation of the island increased to 66, 
and in 1856 to 189. Moreover, at the termination of Cook’s 
voyages, the Polynesian races were still unmingled with any infusion 
<-)f white blood. Kow, their mixed breeds are so numerous that it 
would be diflicult to find among them any individuals of pure race. 
(De Qtatfri'fatjtifi). 

In Africa, the Soudan is the great centre of mixed breeds betweeii 
two races ecpially removed from one another. Here, in the tentli 
<*entury, there appeared a red race with glossy hair, c.ommonly 
hnown as that of the Eoulbas {Bart]i)y Avhich engrafted itself as a 
tlominating race upon* a ])revious negro stock with woolly hair, and 
giving origin to all sorts of mixed breeds, of which the Toucolors 
of Sen(\gal an*- the most celebrated. The Somalis, the Callas, and a 
score of otlicr ])(M:)ples of Eastern Africa, are, no doubt, mixed breeds 
between negroes and some red race or Arabs. On tlie Abyssinian 
]dateau mixed breeds continue, but the Arab ehiiiient is increasing. 
On the plain of Sennaar there are no less than six denominations 
between the more or less pure Arab and the pure negro : (1) The 
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Kl-Asfar, or yellow ; (2) The El-Kat Fatelobem, analogous to tlie 
Abyss inians ; (3) The El-Akdar, or red ; (4) The El-Azraq, or blue ; 
(5) The El-Abcdar, or green ; and (6) The Alibi Is, or Xoubas, 
whoso hair is not absolutely woolly. 

Tb(i mixed breeds l)etwoen races more widely separated remain 
fertile ; but to Avbat extent do they remain so 1 Is the inba* 
mediate', raexi produced directly or by collaterals ] easily, or with 
diliiculty, in the former case] 

The Jiiixed breeds of negroiis and Europeans have various nanitis, 
according to then* relative pro}>ortion of blood. The first are called 
mulattoes, the second tierccroons, the third quadroons, tlu; fourth 
quintroons, A:c., without mentioning a number of local tonus: 
for mi\'('(l breeds of every shade. Tliey form a iieculiar race, 
and are ])arag('nesic. There is no doubt about this; but are they 
also eiigt.'iiesic ] ^lott made a comparison of the mixcnl bi-(;ods of 
(Jarolina, Louisiana, and Florida, and found a dilference betwetai 
them as regards fecundity ; and came to the conclusion that tlo' 
liybrids of the Anglo-Saxon race with the negro are sterih'. for the 
ILrst or second generation, while the offspring of the brown ran- 
of Europe with the negro are of better constitution and decidedly 
fertile. 

The observations of Long in the English colony' of Jamaica, as 
well as examples of an opposite description in Cuba, Hnyti, a mi 
Porto-liico — French and Spanish colonies — go to strengthen this 
view. 

Jaquinot, Waitz, Van Aiirruige, Hamilton Smith, .and Sc'emaiin, 
on the other hand, spealc of the fertility of negroes with Europi'aii^ 
of every description. There is considerable difficulty about tlu* 
matter, there being no statistics establi^iing the distinction 
betw(‘i*u the first and second blood. The white AV'oman generally 
refusing to marry a mulatto, and the latter to marry a negress, it 
beconuis necessary, notwithstanding, that the mulatto should find a 
wife, and this he can only do generally among his own peo['h'. 
Once only^ have we any rc^cord on the subject, namely, in iS^orth 
Carolina. There the caste of freemen was constituted entirely' of 
mulattoes freed by their white fathers. The {Stab', dismayed at 
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tho important position whicli they assumed, put a stop to tins 
liberation. Left to themselves their number diminished 29 per 
cent. The fact is the qu(\stion has not yet been scittled. 

N’ow let us pass to tlic continent of Africa. One of the argu- 
ments of Prichard in favour of the unlimited fecundity of all the 
kuman races was derived from a consideration of the Gri([iins, a 
race the issue of the union, at the close of the last century, of tlie 
ITotteiitots with the Dutch. Prichard Avas too dogmatical, and M. 
liroca justly remarks that the number of bastards at lirstAvas small, 
and was soon absorbed into the mass of JJosjesmans and Korannas, 
with whom they became amalgamated, so that, in lS2b, tlu' (Iricpias 
might be looked u])on as having lAwerled to th(‘. aboriginal type. 
If the experiment failed through the excess of reversions, it never- 
theless succeeded at first. The English author also mentioned tlui 
oxistcnco of Malayo-Paxmans in the; Malay Archijxdago, on the 
authority of Quoy and Gaimard. We think he was right, jiiid the 
existence of these mixed breeds seems to us demonstratial by 
craniology, although some are now considered to bo negritos. 

One of the arguments in favour of dysgenesis was drawn from 
a consideration of the Australians. LTntil Avithin tin'- last few ye;irs 
only three or four instances Averc known of their interbreeding 
with Europeans, and these Averc Jiientioiied incidentally by 
Ereycinet,* CJuoy, Gaimard, and Lesson. Those mentioned by 
^lack(ui/i('. and Robert DaAvson had been unnoticed. The*- frecpiency 
of th('- intercourse between whites and tho Aiistndian Gins Avas, 
hoAvever, a matter of general notoriety. But subsequently Miles, 
.Murray (of Sydney), P. Beveridge, and li. Lee havi^ slated that 
they have seen them, and that they are common, especially on the 
borders of the regions* occupied by the squatters, to Avhom they 
Were of great service. An undoubted example has be(3n given 
by Stokes. Eroni 1800 to 1805 some English seal-lishers scdtlcd 
in Bass’s Straits had exchanged, for the seals they had taken 
on tho banks of the JStrait, some Australian and ’Lasmanian 
Women. 

In 184G they had given birth to a numerous progeny. On 
Preservation Island alone there Avere 25 children, or rather grand- 
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children, seeing that tlio first unions had taken place more tliau 4(| 
years previously. Mr. Stokes says they are excelkmt sailors. 44 k' 
fact that a great number of Australian mixed breeds are to he nu'i 
with in the towns and plantations luus lately been confirmed in a 
letter received by us from M. de (lasteliiau, French consul at 
Melbourne, as also at a personal interview with M. E. Simon, 
French consul at Sydney. We have yet to know within Avlial, 
limits the mulattoes are the more frequent, whether by collaterals oi- 
by the first blood.* 

The accounts furnished by Prichard, in 1850, respecting 1 1n- 
mixed breeds of the Melanesians of the Fiji islands, appear 
applicable^, to Australians, lb*, says the half-blood mongrels an*, l(*ss 
fertile / ntar sc than those of the original stock ; in other Avonls, 
their cross-breeds are eugenesic, but they thrive less than tli<‘ 
paragenesic. 

From the foregoing Ave must concliuh^ that tin*, rule as ngaeb 
the human race is eugenesic, but that certain races are less frniifiil 
betAVceii themselves by their first-blood mongnds than by their 
collaterals. Tt is only a question of degree. Consequently tlirsi- 
may always be produced either directly or indirectly, a strictly 
intermediate race betwe(*n tAVO races as distant as any uoav' existing 
on the globe. Fre(|U(‘iitly the race Avill become extinct Ix'hiiv 
being fixed by a suffici(*nt repetition of flu*, laws of inhoj’itaiiee, or 
because external circumstanc(*,s and acclimation Avill not favour il. 
Fre«[uently, oAving to the juedoniinaiice of oruj or the other dc- 
iiieiit, there Avill be a progre.ssivc reversion towards one of the 
mother-races, as in the case of the (Iriipias. Ihit time and ^irciiiM- 
stanc.es acting together, the ])roduct of that race Avill lx*, iii(3V italic. 
Let ns suppose that the cross is r)nly paragenesic, the result Avill h‘‘ 
the same. Let there he two parallel aud cross races, tin*, ofu* form'd 
hy a reversion of the mougrels of the first blood towards the Avliitc, 
the other hy a reversion towards the hlmdc. Onee establish'd, 
their anthropological distance will he evidently less than bctwi cii 
the two primitive mother-races. Supposing the cross ^uicr sc 

* “ Note sur Ics Metis d’Anstraliens et d’Europeens,” in “ llcviio d’Anthm* 
pologio/’ by P. Topinard, vol iv., 1876. 



Chap, vii.] 


INHERITANCE. 


377 


ivctoinmenccs, it Avill still form two now races iuclininj^ in the same 
way, tlie one towards the white, the other towards the black, but 
more nearly allied the one to the other than the precedin<^. Tludr 
('slablishment being produced in the same, way, and the operation 
being repeated, the distance Avill be once more les^cjied, so that at 
a certain moment th(M*(‘- will be none at all, and bcdween the, two 
original black and white races there will spring up a deliniti^ and 
•strictly intermediate race. There is no other way of accounting 
for the infinite numb(U’ of races now in existence, which have taktui 
their origin from two Jieighbouriug races, having all the a])pearance 
of comparatively ])urc races. In a series of 100 Nmv Caledonian 
skulls, one-third r(‘])res(‘nts a more or less peculiar and wcdl-delined 
type, resembling no oth(*r with which we are ac(piainted, and which 
is the extinct Mcdanesian type — one-third is indistinguishable from 
the nmst charact(*ristic Polym^sian skulls — and one-third is the 
superposition, or mixture in various proportion.s, of th(‘, characters of 
the two other types. 

Tn time the average tyj)e will be that of a New ('ah;donian race, 
and yet at a remote, period there had been Ihesci two typ(‘s pro- 
foundly different. Formerly, wlum seas and for(»sts caused ]iinn- 
kind to b(i mori*, isolated, the accidental cbarac,ter.s in a rac(i were 
confirmed, their as])i'ct reinaiiu'd unclianged. Now that immigration 
has assur/ied such vast proportions, the characters are less distinct. 
Ci-ossing is Uni inhicipal ag(‘,nt in the (ionfusiidne.ss of races, as 
hereditary intluence and e.xternal circumstanciis are the principal 
agents in their separation. The one will introduce, unity in tin* 
futur(5 the otliers must have produced plurality in the past."*^ 


J aJir/rifancs. 


In every individual, or in every generation of individuals, there 
are two opposite tendencies : the one to divergence, or variability 

* Wo are compelled to omit many notices of books for want of space. 
The reader is referred especially to the article “ Metis,” by Dr. Dally, in 
the “ Encycl. des Sciences Medicales,” 2nd series, vol. vii. 
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of cliaracters ; the other to concentration, or perpetuation of thcsf 3 
('hnracters. The force presiding over the latter is inheritance, 
which may he dehiied as the property of living heings of repealiiitr 
themselves, or of reproducing themselves undi'r the same fonns 
find Avith the same attrihuh's. A Avhite man rmnoved to a hot 
(iountry assumes sucli a dark colour as to be fdmost taken for 
black. 1 1 is child, however, is born Avhitc, and continues so as 
long as he is not exposed to the same atmospheric conditions. The 
Jews of dolphin are generally darker in colour, nevi'rtheless thf*y 
are, AAdiite ; their childr(!n are born AAdiitc, and their wives, bein^ 
sludtered from cx])usur(* to the sun, are Avhiti\ It is so Avith the 
iii'ubers and Arabs, AAdio are often very dark. Th(‘, reason of this 
is that the Avhite colour is a lixed character of these races, that is 
to vsay dating back to the remote past. Thus from inheritance 
emanates iho. laAv of permanence of typi's, AAdiich shoAV the identity 
between the ancient Kgyptian type, as represented on monunn'nts 
of live or six thousand y(‘ars ago, and the typo of Fellahs Avhich 
still inhabit the Ixinks of the Nile; the identity of the Jinvisli 
types of tlifit ])eriod and of the x)resent, and the persisti'm^e of 
chfiracter here and there of the Cro-M.agiion man in the midst of 
peoples Avho have succecMlod them, and into AAdiich they have 
become absorbed. 

[f physical characters, the existence of Avhich is lolt in tlu‘ 
obscurity of past agijs, are transmitti'd Avithout ap])rcciable chfui'^n*, 
is it so Avitli characters acipiired acei«lentaliy at a later period 1 li 
we look at the custom among the Chinese of sipieezing tlui foot, 
Avhieh has been practised for a thousand years, Avithoiit its size 
bei]jg diminished ; at the use of circumcision fimong the Jews, 
as Avell as at the non-transmissibility of 'artificial deformations 
of the skull, Ave should be disposed to answer in the negative. 
But in the first twa) cases, and generally in the third, the d(‘ for- 
mation has only to do Avith one sex. Goss maintained, indeed, 
that the deformations of the skull practised on both sexes din ing 
many generations, became hereditary. The question is still an 
open one; but Ave must not conceal from ourselves the fact that 
tlie vertical llattening of the nucha among the Malays, the Syrians, 
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and many Americans, favours tins opinion. The inheritance of 
polydactylia— a deformity Avhicli frecpiently takes place through 
tlii’ce or four or five generations simiiltancoiisly in many families — 
also deserves consideration. In all these cases, marriages take 
place outside the faniili(‘s predisposed. If they had had their 
origin from within, who knows wliotlior a new race of polydaidyls 
might not have been produced i It is true an objection may be 
made to these cases, as well as to otlun- hereditary deformities 
mentioned by Scouiettcm as hyposj)adias, and cleft palate, namely, 
that the cause which at first eng(Midered the anomaly spontaneously 
is alone perpetuated ; in a word, that there is only an heriMlitary 
predisposition. But among animals in which sehiclion practised 
by INIan’s hand favours the development of a character, an acci- 
dental lesion has frecpimitly become the origin of a particular race. 
Thus the hornless oxen, or those with very rudinumtary horns, of 
Pfiraguay, the short-leggcnl slieep of ^Massachusetts, th(‘, ra(;es of 
tailless dogs. What has been produced by selection, cannot chancQ 
perpetuate 1 

In a pure race all the individuals resemble eacdi other as ri'gards 
their main features. The law of inheritance is that tin*, sou is tin*- 
reproduction of his fatlu'v and mother. We an*, told that tln^ 
Andamans and the Todas are all alike. We can hardly say so of 
the Greenlanders. M. ]>ruca has in his laboratory live*, skulls of 
Patiigonians which are identical. But these are rarities. Among 
the inscrutable influences Avhich cause the child to p)ut on such and 
?^uch characters, there is a conflict of all the elements which figure 
iu his genealogy. lie resembles his mother during a portion of his 
existence, at a later perif.>d he becomes like his fatln'r, and some- 
times like some distant^ relative. We have seen that in a hvhrid 
We take into account the quantity of blood belonging to omi (jr llui 
other side. So with respe.ct to inheritance, there is a struggh; 
between the characters; some arc added, others are neutralised, 
while others have no reciprocal inlluence. The most remote an- 
cestors have their share in it as well as the nearest relative.s. 
M. de Qiiatrefages knew a great-grandson of the haililf of Sullron who 
'W'as a striking likeness of his ancestor after four gmierations, and 
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Avho, nevertheless, bore no resemblance either to his fatlier or liis 
;iiother. It is thus that we account for the horse unexpectedly 
pn^sentiiig tlic? characteristic stripes of the zebra, Avhich might liavo 
formed part of his zoological genealogy. This phenomenon is termed 
afdoisni, and is common in Man. An individual presents the features 
of a past generation which has been ahsolut(dy forgotbm. Tlie, 
a-})pearance of such (diaracters is therefore a matter of chance ; or 
rather, there are in the germ certain latent influoTices which it is 
imp()ssi])le to fathom. Certain characters retain their hold more 
tiru\ly tlian others, such as the sha})e of the nose or of the ear. 
Itveryone recognises the l>ourbon nose. M. L. Eousselet met willi 
it at the Jlhopal court in Central India, in a direct descendant of 
Fraiuds I. Waitz says one of the most frerpieritly quoted examples 
is that of the thick lip of the house of Hapsburg since its alliance 
with the ancient house of Jagelloii. 

Intellectual qualities are transmitted, as well as physical characters. 
In tlie family of Each there were thirty-two musicians. It is llie< 
sanuj as regards morbid affections. In all th(‘S(‘ then) is a trans- 
mission of anatomical forms, either original or acquired by no 
juatter what process, and hy education among others. In the law 
of inlu'.ritance, as in all the other laws of the universe, theui is 
nothing of an occult kind. Ibu’ti like begets like. The following 
ar('. the principal forms of inheritances : (a) Contimious inheritani'c, 
wlum the son. resembles the father and mother, and theses reseiiiblt' 
their parents \ (h) fnfennqdc.d inheritance, when, without resembling 
either father or niedher, he is like his grandfather : this is Aanw 
remiarkahle as regarels the ireinsinissioji of elise'ases, anel is fre^uenll.v 
alternating ; (c) Collateral inliewilaiice;, when the chilel reiseinl>les an 
uncle or a gresat-uncle ; (e7) Atoxic inheritane^?, when thes resemhlaiiesis 
goes baeik still fartliesr. We; necel not say that the accounts e;f n;- 
semhlance to a stranger who might have struck the attention of 
the mother during pregnanesy are fablejs. So we must only aecopi. 
with reservation thesse cases Avhere tlie child niiglit have had the 
features of its mother’s first liushand. 

Idle characters which mongrels exhibit are only applications of the 
law of inheritance;, the consequences of which are reducoil to a 
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calculus of probability. Sometimes the mongrel of the lirst blood is 
exactly intermediate between the two parents as regards the colour 
of tile- skin and tlie character of the hair, as jM. i’iuiier-I>ey has 
fcihowii, or as regards th(‘. proportions of the skehdon, as M. llroca 
lias stated. One of the varieties of Zanibos, or mixed breeds of 
negroes and Americans, is the Cafuso, in whom the hair is very 
curly, and coarse enough to form a huge In’istly wig. Sometimes 
this mongrel embodi(‘s in himself a portion of the characters of one 
or other parent ; for example, as in the mulatto mentioneil by 
^I. de Quatrefages, the intelligence of th(‘ father and tin* featun^s of 
tlu^ mother. In this group are the pi(‘bald mongrels, whose skin is 
l)lack in some places and white in others, or whit(>, on the whole of 
the lateral or upper half of tlie body and black on tlie otluT. 
Sometimes the child possesses altogether the character of one or 
otluu* parent : for example, the child of a Euro])ean father and a 
(Chinese mother, Dr. Hcherzer says, is altogetlun- a Europium or 
altogether a Chinese. A l>er])er with blue eyes and witli the lo])ul(‘ 
of the ear absent, married to a dark Arab woman with a, well-formed 
ear, had two cliildren, one like himself, the oilier like his wihu 
All Englisli officer, fair, with blue eyes and florid compk^xion, had 
several children by an Indian negress. Some wen*, the*, image of the 
father, otliers ('.xacdly like the mother. Lucas mentions the case of 
a negreso who had three children at a birth ; oiu* was whitii, om^ 
black, and one fawn-coloured ; that is to say of the colour of a 
<[uarter- blooded hybrid between a negro and a mulatto {Dc Cludirn- 
/((f/as). 

Iux?imples of interrupted, collateral, and atavic inheritance an* 
numerous among mixed breeds, and it is then in fact that they are 
the most striking. A»decided negro having had a Avhite among his 
ancestors has uiujxpectedly a child A\dth a white skin by a negn*ss. 
Instaiict's of this have been repeated regularly every second gmiera- 
tiou : tliis is alternate inheritance. 

The peculiarities of one or tin? other race are. more particularly 
nut to be retained. The coarse hair of the American, or the woolly 
hair of the negro, for example. Tin; most persistent character of 
the ri', version from the in^gro to the Avliite is the yellow colour of the 
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nails, and the want of firmness of the cartilages of the nose. Tlie 
child of a negro father and a white mother will he more like thn 
father than the child of a white father and a negro mothe.r will ho 
like his father (Waitz, Fiizroy). Pallas relates that thcj niongivl 
])roduced hy the alliance of the Russian with the Mongolian will 
he more like the latter than the former. Others inaintidn the 
rev(*i\s(^. 

It is asked whether crossing produces an im]uovement or do- 
terioration of rac(^s in an intellectual point of view, and whether 
they ought to he encouraged. But the external conditions in whi('li 
the new race is found have l)een too much overlooked, as when 
considering their degree of vitality we lose sight of their acudiinatien. 
Half-casts are often excluded from the society into which tli(*y aiv 
thrown. So tluiy readily adopt its vices, and use them against it 
hy way of retaliation. The majority of the examph^.s wliich w(' 
have ar(} ratlier favourable to them. The Griquas, if th(*.y aiv not 
e(pial to the Dutch, are superior to the aborigines. Tlui mongri'ls 
of Java are better, according to Dr. Yvan, than the Alalays, It is 
impossible to doubt but that the Polynesians have gained by cross- 
ing with whites. The Australian mongrels of Bass’s Straits were 
very clever, according to Stokes. The highest encomiums werii 
passed upon the houndary-ridars, who were Australian half-breeds. 
If, in America, the Zambos occupuid the prisons of Lima and 
Mexico, the Cafusos are described in most glowing terms by Spix 
and Martins. Mulattoes in the ITiiited States are exempt from 
yellow fever the same as negroes. Their mongrel r(*. versions 
towards the white have, in various degrees, a similar immuniTy. 

M. de Gobineau attributes to crossing the disasters of empires 
and the degradation of races. Nott maintains that if it veiv 
general it would lead to the extinction of the human racef. Knox 
and Perier did not believe that civilisation could make progress 
except with pure races. M. Dally thinks that in an e(pial struggk'? 
the superiority would remain with the pure races. Bodiclnm, on 
the other hand, declares that the era of universal peace and fraternity 
will be realised by crossing; and Thevenot, Deschamps, Serres, 
Waitz, and De Quatrefages hold a similar opinion. 
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Dare wc say, after tliese antliorities, that the prohlcm is neverthe- 
less a simple one^ Two pure races will have a better progeny; 
two impure races a worse. Tavo races, the one pure, the otlier 
impure, will have an iiiipure progfuiy relatively to the superior race, 
and pure relatively to the inferior. The law of iuh(U’itaiicc is 
exerted Avith rigid (‘xaetness, but a multitude of other e.oiulitions 
are mingled Avith it, Avliicli wn cannot separate from it~such as the 
action of external circumstances, acclimation, morals, education, 
and social laws. 

The numhei* of mongnds on the face of the glol)e has been 
estimated at 12 millions, of Avhom no foAver than 11 millions are 
in South America, 3000 in Oceania, «fec. l>ut has a computation 
been specially mad(i of those of Europe 1 ( lerdy states that there 

are no ])ure races in Europe. Does crossing iiuireasc fecundity'? 
This is the really important question. We r(‘ply : Certainly not 
betAveen races anthropologically very remote from each other, ])ut 
probably so betAveen contiguous races. M. de Quatrefages, however, 
thinks that even in the former case fecundity is incri'ased. 
M. Broca remarks that in Eraiic.c the pop>ulation has increased 
since the L'evolution, owing to the intermingling of the classes 
which were originally constituted of victors and Amnquished. 


Consanguineous Unions. 

Our conclusion on the subject of crossing Avas that the more 
nearly* allied the races, the greater were the chances of fi'cundation 
betAveen two individuals. Carrying this out to its logical seqiienci!, 
the result would be tljat in the same tribe or in the same family 
the most*nearly related ought to be the most fertile. But it seems 
that in this case we must distinguish between the number and the 
quality of the progeny. Breeders who select their subjects Avith a 
detinite object to breed in, and in, that is to say between near 
relations, rapidly obtain excellent results. They knoAA% hoAvever, 
that fertility then diminishes, and that it will cease altogether if 
they do not have recourse from time to time to crossing, in order 
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to strcngth{3n the race. Extreme fecundity ami superiorit}^ of rao(‘ 
would therefore he two contradictory terms, which may lie a 
cAUisolation to those who maintain, though impropfu-l}^ tliat tlic 
f(‘(aindity of the FitmicIi is diminishing. I hit is it with Man as 
with animals'? The question of consanguineous unions has hoeii 
discussed at the Societe Anthroi)ologiquc, hy Boudin, Dally, jiml 
1)(‘. Uanse. It is said that blindness, pigimuitary ndinitis, albinism, 
cpile])sy, idiotcy, mental aberration, sterility, scrofula, abortion, 
hare-lip, and (hiaf-mutimess ar(‘ more freipient aft('r unions aimuig 
kindred. It is necessary to produce facts in support of this statemimt. 
Di*. Voisin went to pursue his studies in the borough of Batz, in 
th(‘ [)eninsula of Croisie, among an isolated po])iilation Avho only 
marrie.d among themselves. As the result of 40 marriag{‘s between 
lirst cousins or second cousins, he found 174 children not om'< of 
whom exhibited either of the above ailments. The conclusion was 
obvious, viz. that consanguineous unions, even if closely allii^d, 
w(}re not attiunhal with hui'tfiil conse(Uunices. Other facts have 
been observed by IM. Ferrier at Pauilhu*; (Giromh;) ; by IM. Oul>lci 
at (huist, in the Pyrenees; by M. Dally in the island of Brclial 
(Cotes-du-lS^ord) ; by Dr. Duchenne, of Boulogne, at Portel. All 
are agreed upon tlu^ matter. I>(*yond the. s(>as, one example aloiui 
will sulhcc. Th(‘- Todas of the Nilgherries are p.iuU)i/(imovf<. They 
all marry among themselves, and are all related to one auotluu- in 
some way. Tlmir wives are polyamlrous, and have sometimes I'oiii 
or live hrothers for Imsliands ; and notwithstanding all this, tin* 
race has for ages been one of the tinest in India. Out of 
individuals, Mr. Marshall found oidy two siiiha'ing frorti any 
inlirmity. 

Ill conclusion, it seems clear that unions between cousins ami 
second cousins are followed by excel huit results when ^lioth aiv 
healthy, and that, oil the contrary, morbid predispositions Ix'iiia 
added, their effiicts are proportionately felt hy the offspring. A^' 
to alliances htAween direct kindred and hlood-relations, tlie (pa*^ 
tion is yet stib judicc. AVo may remark that the laws of civilisi' i 
countries have only forbidden them on moral and social grounds. 
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CTTAPTEH VIIL 

INFLUENCE OP MILIEUX ACCLIMATION WEIGHT OF THE BODY 

MUSCULAK FORCE PULSE RESPIRATION INTELLKCTUATj 

FUNCTIONS PATHOLOGICAL CHARACTERS. 


hijhmice of Milieux, 

In antagonism with inheritance, which preserves the characters, and 
the crosses, which hind them together, there is, as we liave said, thi* 
variability which multiplies them, and tends to make them diverge. 
Varieties are produced under two inlluences. (1) During intra- 
uterine life, spontaneously and as it were by accident ; (2) In tlu^ 
course of existence, by external circumstances, or milieux. The 
doctrine of Darwin rests entirely on tlie forimu*, that of ].<amarck 
and Geoflroy 8aint-Hilaire on the latter. At present we shall 
unly examine facts respeeding these latter, without reference to 
theories. 

Under the name of milieux, M. de Quatrefages includes 
“the eiisepiUe of conditions or influences of every kind, whether 
physical, moral, or intellectual, which may act upon organised 
Ix'ings in a word, all the external causes capable of producing, 
hther directly or indirectly, a change in living organs. We shall 
X)nfin3 ourselves to the most manifest characters, relative to which 
:here has been the greatest diflerence of opinion. 

Tile colour of the ^kin, it is said, is variable, and results from 
itmosphcric causes. Daces are regularly distributed from the 
‘(piator to the poles — the darkest in hot countries, the lightest 
n cold. Let us see if this is so at the present time, for those 
)f the orthodox school make no allusion here to the past, it is 
theady known to them ; this is the Adamic version. 

The peoples nearest to the north pole are the Esquimaux, the 
^ainoiedes, and the Lapps, \vith tawny complexions, black hair and 
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(‘yes, and have dwelt in these icy latitudes from the most rcMiiute, 
jx^riods. Let us rememher that there is a general harmony Ixv 
tween the colour of the skin and that of the hair and iris, wliidi 
colour depends on the increase or diminution of pigmentary 
matter in the organism. At a lower latitude, in a country with a 
relatively elevated temperature, arc the Scandinavians, in Europe, 
a race with a lighter skin, hair, and eyes than perhaps any in i]i (3 
world, and the Eins, with fair complexion, chestnut or red hair, 
and gray or greenish eyes. In Asia there are whole populations 
with hlack hair and eyes, hut with yellow complexions, and ia 
America, Indians with complexions of a reddish hue. 

The doctrine is at fault from the very hegiiining. 

At the south pole the first habitable regions that wo meet Avitli 
are at about 34 degrees south latitude, and are peopled by lh (3 
Peschernis, with olive or tawny complexion, next to which are tin’ 
Patagonians, whose complexion is darker, and the ('harruas, whoso 
complexion is analogous to that of mulattoos, if not darkc'r. hi 
the other hemisphere there arc the Lasmaiiians, with a complc^xidU 
as black as soot, with a slightly yellowish tinge in it, and the yellow- 
tawny Tlottc'utots, close to the Ivailirs, who are entirely black. 
Nothing is as yet favourable to the doctrine of which Pricdiard wiis 
the interpreter. If we go to the equator we meet with facts 
equally contradictory. In America the ancient Inilians of (Cali- 
fornia wore as hlack at 42 degrees north latitude as the negroi's of 
Guinea, while farther south there AV(‘.re tribes of an olive or reddisli 
comph'xion, relatively light. So in Africa, tlie darkest negroes arc 
at 12 or 15 degrees north latitude, while their colour becomes 
lighter the nearer they approaidi the equator. 

“ The Yoloffs,” says Golherry, “are a pr^of that the hlack colour 
does not depend entirely on solar heat, nor on the fact •that tlicY 
are more exposed to a vortical sun, hut arises from other causes, for 
the farther we go from the influence of its rays the more the hlm k 
colour is diminished in intensity.” In the tropics, amoug the 
Tawareks of the Sahara, the Aflglians of India, and on the hanks 
of the Orinoco and the Amazoh, in the midst of a dark population, 
we meet with whole tribes with fair complexion, light hair, and 
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blue eyes. J5iit it is said these irregularities are due to local cir- 
cumstances, such as altitude. Prichard says fair complexions arc 
to he seen more in mountainous districts, jind dark in the plains. 
Thus the Swiss, in the lofty mountains of Lomhardy, liav (3 browii 
or red hair, while the Milanese, in tlui plain, have hlacik liair. dlio 
Berbers, of fair complexion, ar(j seen principally in tln^ Aur^s 
mountains, and the dark in tlic plain. 'I'hc negroes of tlu'. tal)le- 
lands are less dark than those of the low plains n(?ar the shores of 
the Gulf of (jruinea, ttc. In the liigla'i* regions of Enarea and 
Katfas, in Abyssinia, we lind the natives lire of a lighter com- 
plexion than in I'airopi', A(?. All these arc examples upon which 
we (^an ndy, but we might mention some of an altogether op])osite 
character. de Cjluati-efoges vstates that the Abyssinians become 
lilack on leaving the plains for the heights, Avhich he attributes to 
the more dii’i'ct action of the sun’s rays, 'riie Antisian race of the 
low plains of Peru is A^dlite in comparison with the Aymaras and 
the (Juinchas of the liigh table-lands Humboldt says: 

The Indians of the torrid zone, av ho inhabit the most eh'viited 
plains of the Cordill(*ra of the Andes, and those who are engaged 
in fishing at the t.otli degree of south latitude, in the islands of the 
Ohonos Archipelago, liave the same copper colour as thosii Avho, 
under a scorebing climate, cultivate the banana in the deepest and 
narrowest valk'ys of ihe erpiinoctial region.” He adds that the 
tribes of the Jbo .N(\gro have a more sunburnt complexion than 
those of the Tipper tlrinoco, notAvithstanding that the banks of the 
former are colder than those of the latter. 

Tilt? smooth or crisp character of the hair would be eipially due to 
climate, according to tin', doctrine of the intluence of exteiaial cii iaim- 
stances (milimx). Hea^ and dryness cause thi^ hair to roll into s])ira]s, 
hut it Avdl not ju’oduce flattening to the same extent. Is it not 
the reverse as regards animals % The Avoolly Jleece of the sheep of 
temperate countries Avould be transformed into a lleece Avith straight 
hair toAvards the equator. JMoriiover, there are negroes Avitli very 
woolly hair even in Tasmania, at a latitude of 45 degrees south, 
and we knoAV that in tlie soiithem h(“mis])here the temperature 
is much colder than in similar latitudes in the north. On the 
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contrary, in the tropics, there are blacks with smooth straight hair^ 
as the Anstralians, the blacks of the Deccan, the Ilimyarites of tli(‘ 
Yemen, Ac. How is it, according to the above hypothesis, tliat 
the heat has (ixerted its inlliKnice on the skin and not on tlu^ 
hairl The stature lias also been attributed to the inlluence of 
external ciriuimstances, esjiecially to food, to difleronces of tempera- 
ture, and to altitude. AY(} hav(i referred to this at page 319. We 
only remark that if the Peruvians are small on the most elevated 
table-lands of the globe, the Malays, called Orangti laidtx^ on 
the coast of the peninsula of Malacca, and the Andamans, at s(\i- 
level, arc wstill more so ; which subverts the opinion of D’Orhigny, 
that the tall Kaffirs and the diminutive Posjesmaiis live side hy 
side in the same forests of southern Africa; that the Todas at 
the top of the Kilgherries are tall, and live only on pulse and 
milk-food, while tlui Irulas and the Krumbas on either side of them 
are comparatively short, and live on the flesh of the buffalo ; that 
th(*. Scandinavians in their cold countries, the negroes at the 
erpiator, the liedskins in tlui Pocky IMountains, the Tehuclches in 
the sands of Patagonia, and the Polynesians in the low islands of 
tlie Pacific, are all very tall under the most opposite conditions. 
“ T have observed,” says M. Broca, “ that the stature of the Proncli, 
gimerally speaking, does not depend upon altitude or latitude, is 
not a question of poverty or riches, of character of soil cy of food, 
nor is it the result of any other external condition; but I have hc'un 
led to believe it to arise solely from a gotend influence, that of 
ethnic inheritance.” 

We have no proof, indeed, that in the present state of iliings, 
and in the veny short time during which our observations have 
(extended, there has ever been produced aq, important and heredi- 
tary change of a physical character under the influence of external 
circumstanc(?s. Wherever we meet either with Arabs or Jews, 
their type is the same, as we learn from Egyptian monuments. 
At Leyden, the Jew is said to bo simply a little lighter, at Algiers 
of a yellowish tint, in India to bo dark. There is no doubt as 
to the last. At Cochin, on the coast of Malabar, there are — (1) 
Black Jews ; these are native converts ; (2) White Jews, >vdio 
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came there at the period of the destruction of trc'rusalein, and 
■\vliosc history can ho traced hack at least six centuries. iN’ow 
tliese have remained white, or rather hrown, from tlu^ climate, and 
as compared with ourselves, hut wliih*. as compared with tlie sur- 
rounding nations. Their children are horn white, and their wives 
when not exposed to the sun remain white. 

Notwithstanding all Ave have said, external circumstances have 
4 in undeniahle inlliience certainly. Yegetahles hecome Avhite Avhen 
(ixcluded from the light, and not only on the surface hut throughout 
their entire suhstancii, and it even alfcets their llavoiir, and extends 
to other properties of the sap. The animals of the polar regions 
beconu; white on the approae.h of winter. The small and i)uny 
oxen of the Sologne Avhen transported to the valleys of the Loire, 
in one or two generations assume an entirely altered appearance as 
regards their size and (quality. Peasants and sailors hecome tawny 
on exposure to the open air and in hot countries, on the uncover'd 
l)arts of the hody. Put in the last-mentioned case the inlliience is 
coniimjd to the individual, it is not hereditary ; it is also dillerent 
in different races. TVe have said that dark and fair Tiuropeans do 
not tan ecpially Avlum expos(‘d to the air; the former readily hecome 
hlack, the latter heconui sunhurnt, and of a Ijrick-rcd hue, or 
assume a yellowish tint, Avhich Monrad considers as the lirst 
<‘vidence 'on the coast of Guinea of having h(‘conie acclimatised. 
Tliis yellowish colour passes into that of chopper, and hccoim's 
darker in each succeeding generation. The Chinese also hecome 
hlack on exposure to the sun during the suinnuu’, and light in 
winter. 'Hiere is a vast distinction hetwi'cai this and the indi vidua Ts 
1 mnsniission of an acquired character to his posterity. The 
individual hecoim^s hiick as he hecomes fat. Tf excluded from 
exposure to the sun, and his food is scanty, he hecomes pale and 
thin. 

In th(*. 8amhvich Islands an opposite phenomenon takes place 
(Chorl{>). Tin? children Avlien first horn are hlack, the people 
of distinction dark hrown, and the lahouring people of a lighter 
tint, or orange colour. . Put this is a diHeivnt matter; one 
■ought perhaps to look upon the Uvo classes as tivo distinct races. 
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^Nevertheless we admit that modifications of physical characters 
might be produced, if not under our very eyes, at least in the 
course of time, and might be added to from age to age. must 

admit that these things might be explained physiologically according 
to this hypothesis. 

Stature, for example, is the result of two influences. (1) Of 
the race, or rather of the predomiiiaiico of action of such race 
Avhether a paternal or maternal j and (2) Of a concurrence of hygi(‘ijic, 
circumstances. According as the nutrition of the skeleton goes on 
properly or not, its ossification is or is not regular — the epiphysi's 
are united to the diaphyscs soon or late — so will the individual Ijc 
either tall or short. 

Let the accident be repeated, let the phenomenon go on in tlie 
same way during many generations, it will become a habit (in 
medicine we recognise ))atliological as well as physiological liabils, 
and their tenacity and hereditary character are truly remarkabU'), 
and soon a regularly transmissible character. We cannot there- 
fore be surprised to sec the persistence with which travellers, thosr 
in Australia for example, assert that individuals of low stature in 
that country, are badly fed, poorly clad, and miserable, while tall 
statures are characteristic of the natives of the interior, who an 
strong and healthy, having every resource within their reacli. 
Individual varieties uncpicstionably depend partly on external 
circumstances, and partly on the state of the health. M. Lroea. 
himself allows this as regards certain difterences between the sexc-. 
Some statistics of Quetelct relative to healthy and diseased chUtheii 
prove it. 

The increase of the i)igmentary matter might also be easily 
explained in this way. The cutaneous system, excited b^fc contact 
with the air, heat, and light performs its functauus more readily, 
its glandular apparatus secretes more, and the black matter is de- 
posited in greater abundance in the cellules beneatli the epidei’niis. 
Ifroin this cause, and probably b}*" reflex action upon the supra renal 
capsules or the liver, the hypersecretion would be diffused through 
the entire organism, and the colouring matter derived from the 
blood, from the biliary matter, or from elsewhere, would increase. 
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Peculiarities proper to each race would be that one would become 
decidedly black, another yellowish or olive, a third reihlisli. An 
objection of this sort might arise : Why the parts exposed to the air 
are not the only ones black ? The opposite phenomenon, a want 
of excitation, would, on the contrary, produce pallor, that is to say 
a sort of anosmia, as in miners. The white Antisians of Peru, says 
ITOrbigny, live at the foot of perpendicular rocks, under enormous 
trees, the branches of which form a vast arbour imj)enetrable to the 
rays of the sun, where the atmosphere is humid, and the vegetation 
luxuriant. Their five tribes live there enveloped in darkness, and 
are of lighter complexion than the Moxos of the adjoining open 
plains, and the Aymaras on the elevated plateaux. As regards the 
increase of the volume of the skull and all the craniometrical 
characters which result from it, the explanation would be no hiss 
easy. The more the brain works the more docs it continue to 
increase beyond its ordinary term of growth, and the sutures are 
closed later. The small size at the present day of the skull of 
women relatively to that of num, as compared with that which it 
was at the prehistoric period represented by the two beautiful 
series from the cavern of LTiomme hlort and the Bayo caves in the 
department of I^a Marne, would arise from an opposite cause. 1'he 
variations of the forms and prox^ortions of the skeleton might be all 
exx)lained in the same way, by virtue of the physiological law, that 
the function makes the organ. The more work a limb, or an 
organ, or a muscle does, the more it increases in volume ; changes 
at the same time taking place in the parts with which it is coii- 
nectoJ. The femur d colonne, the platycnemic tibia, the largo chest 
of individuals compelled, to take deex^ inspirations, the corx^ulence 
of persons who coniine themselves princix)ally to a vegetable diet, 
and whoso meals are irregular, and sometimes very large in quantity, 
are accounted for in this way. 

^N’o explanation can be given as to the varieties of the hair in 
its fundamental types. Por example, the straight and round, the 
Woolly and flat hair, as seen under the microscope. In this lies the 
uiost serious objection to the theory of the derivation of characters 
from one another. In the present state of science we have no 
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explanation to give on tlio subject. Individuals experience tlio 
inlluence of exteriud conditions under our own jiersonal observation, 
but they do not visibly transmit the changes so made — there is no 
authentic instance of it. The distribution of (diaratiters according 
to altitudes and latitudes has exclusively to do with the fortuitoiw 
]nigration of peojiles. In tlie present state of sciemee, and as far as 
our limited investigations extend, the law of permanence of ty[)( s 
remains intatit. ^lorcijver, pliysiology enables us to understand the 
nieclianism by virtue of Avliich new characters iniglit take theii* 
origin. Uiidm* what exceptional conditions, at present unknown 
to us, may not hereditary inlluence, that great conservative force, 
depart from its extreme strictness'? This is tlic (juestion. It is 
<piite (dear tli.'it the variations of climate and conditions of life aiv 
very slight now in comparison witli wliat tlu'y necessarily weiv 
foriiKM’ly. Tin* fact is that "Man has not always known how 1e 
guard against the preponderating inllnenei^ of external agencies, 
nor has ho always bt'en abhi to leave the country under eviay 
change*- of circumstanccis. Xo new race*, having cliarac.ters other 
than those of the mixed races prexluced from crossing, has been 
created within our knowledge- ; and moreover, evmything coin])els 
us to b(dicve that there*- was a gre'atew temdemey to change at a 
remote- ])('-riod in the*, past than there is at present, and this belief 
has found a snjiport in the law of hereditaiy inlluence. * 

It is one of two things : either races liave beam created originally 
in inlinite nundjer, and have sinea*. become diminished by natural 
extinction or by crossing, or tb(‘y have beem multiplied under the- 
inllucnce of climate and external eircumstanecs.* 

A cdu nation. 

There is but a step from tlie inlluence of climate and ext(*rnal 
conditions to acclimation. Man, unlike the anthropoids, is found 
in all climates, and conforms himself to every condition of life ; but 

* See the articles “ Altitude,*’ by Leroy de Meiricourt ; “ M(3Sologie,” by 
Bertilloii ; ‘^Clirnat,” by Fonssagrives ; “Atmosphere/’ by Gavarret, &c., 
in “ Eiicyel. des Sciences Medicales.” 
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lie owes it to his iutclligeuce, and i)ays the penalty. Let ns 
examine the question more closely. 

The words acclmuitKm and ncclhnatisufion are not synonymous. 
"Ilie former is understood of the s])ontaneou.s and natural accommo- 
dation to new climatic conditions, the latLu’ of the, intervention of 
.\ran in this accommodation. Tin*- one is the fact, the other th(‘. 
knowledge of the conditions and phenomena of accommodation ; 
the one is a physiological property of IMan, and concerns anthro' 
pology, the other is in the domain of hygiene, of medicdue, and of th(‘, 
schools. jM. Jiortilloii has treated of them, from every point of view, 
Avith his usual critical acumen, and it will suflice for us to analys(i 
his article, Acclimatemeut,” in the “ Eiicyclopedie de,s Sciences 
Mcdicales.^^ Lertillon commences with a comparison of the. 
statistics of births and deaths. He finds difria’cnces between one 
race and another, either in their general faculty of acclimation or in 
their capability of living in some latitudes in preference to others. 
11(5 discovers dillercnces even between European races. Tims the 
Knglish become habituated to the climate of tlie United States, tins 
island of St. Helena, and the Ca2)e of Good Hope, but th(*.y fail to 
do so in the Antilles and in India. In the same Avay th(5 Gc'rmauic 
race thrives in the United States, but dies out in tlu* tropics, and 
even in Algeria. The Dutch likt'.wise. Lender the name, of Jioei‘s 
they continue to live umh'r the most favourable conditious in th(5 
colony of the Ca]M‘, th(5 climate of Avhich is very similar to that of 
our own country, Avhile they perish under the scorching climate of 
the Malay peninsula. I'lie French do well in Canada, iji Xova 
Scotijf, ill the United States, in the ^lauritius and tin* Friendly 
Islands, but as they approach the tropics their faculty of ada])tation 
decr(‘ases. Tn the Antilles tlu'.y succeed in nudving a lii-st branch, 
hut they do not increase, and require to receive fresh blood by 
crossing Avith foreigners up to the third or fourth, generation. In 
Algeria the French belonging to the northern dejiartments do not 
thrive, Avhile those of the soutli mak(5 progress. In ]\I.adagascar, 
and especially in Senegal, no hhiropean race can hold out long. In 
^CAv Caledonia the mortality among Fremdi emigrants is less than 
in France. The Spaniards, in Avhosc blood there is much of the 
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Berber, adapt themselves wonderfully to the climate of the southern 
part of the United States, of Mexico, the Antilles, and South 
America. These, with the Maltese and Jews, are the most favour(;d 
of Algerian colonists. The Portuguese share with them the sanic 
privileges. 

The Tsehinghani, Gipsies, or Bohemians, are, of all peoples, 
those whom we meet with most universally. In the waste lands of 
Brazil, on the summit of the Himalayas, in Moscow, Madrid, 
London, Stamboul, at 30 to 35 degrees centigrade above zero, 
in the torrid zones of India and Africa, they are to be found 
everywhere. The Israelites also possess a remarkable aptitude for 
becoming acclimatised ; but they do not advance so much towards 
the north, they proceed step by step, cautiously fooling their way, 
and follow the course of civilisation. The Arabs readily become 
acclimatised, but they remain in hot isothermal zones, and ventnro 
but littbi into the temperate zones. M‘. Bertillon does not speak 
of the (diinese, but everyone knows that they are much esteeimul 
as labourers in Malacca, Australia, California, and the Antilk's. 
Since the abolition of slavery in America, they are gradually taking 
the place of the negro, owing to their soon becoming accustomed 
to the climate; but we have not seen them emigrate into cold 
countries. 

Australia, although having the most opposite climates,* is very 
suitable to Europeans of every nationality, while the Malay Archi- 
pelago, more especially the northern part, is very fatal to them ; 
Cochin-China the same. In Java and Sumatra the Dutch do 
not become acclimatised, and this no doubt is the cause of tin* 
sterility of certain of their mixed breeds with the aborigines for 
a definite number of generations. India is alife fatal to Europeans, 
but the low plains situated on the sea-shore, and the banks of the 
great rivers, must be distinguished from the elevated plateaux of 
Central India. The English have established sanitaria in the 
mountains, where they go to recruit their health. Egypt is no 
less remarkable for its insalubrity. Its present population is the 
same as it was in former days. It has never been niaintainod 
without being incessantly renewed by immigration. It is vciy 
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fatal even to the negro. Tlie Mamelukes have had sway there for 
560 years, and not one has been able to keep U]> a persistent raet*. 
The rate of mortality among the negrocis of Africa, even in their 
own country, is considerable. The birth rate however is very 
high ; but for this they would become extinct. This luortality 
seems to bo consequent on their indolence, and on their using 
no exertion for their Avell-being. We must not therefore be 
astonished at their success in America, where, particadarly in tlie 
Antilles, and in the United Stahis previously to the Avar, they 
wore taken care of like valuable merchandise. In 1808, the 
period Avhen the importation to that country ccnisod, they Avere 
400,000, in 1860 their number increased to 4,000,000. Since 
the war they have been compelled to look after themselves, and 
have returned to their natural indolence; thus their number is 
diminisliing. So much for emigration into hot countries. In 
cold regions, Eurojxnins do not readily become acclimatised, and 
negroes especially die rapidly. The fair poY>ulatioii of Iceland 
is visibly decreasing, Avliicdi is to lx* attributed to the island 
becoming progressively colder. The EscYuimaux, avIio on their 
first arrival in Greenland found a climate Avhic.h was more sup- 
portable than noAV, decreased for the same reas(.)n. At Hi. Peters- 
burg the deaths exceed the births, and if the SbiA'S are masters 
of the noHhern jAart of the contiiumt, they owe it to their crossing 
Avith the> Fins, and perhaps, more to the west, Avith the Samoiedes. 
Thus it appears that extremes of climate are not suitable to any 
rac(i, and that if Man transports himself from one part of th(‘ 
globe to another, and settles down there, it is frccpiently at his 
peril, notwithstanding the resources with Avhich liis intcdligence 
furnishes^ him. The Mir races are espijcially ada])t(!d to toinperat(‘- 
and cool regions, and the south is looked upon as almost forbidden 
ground. The brown races, on the contrary, liave a remarkable 
power of becoming acclimatised. In the north they are rej)resented 
by the LajAlanders. They stretch uAA^ay as far as the equator, 
the most characteristic of thorn especially. Put AAdien considering 
the question of removing from one climate to anolLer, avc must 
distinguish betAveeii slight and important changes, hetAveen those 
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which are sudden and those wliich are progressive. M. Dertilloii 
divides the accidental circumstances due to sudden acclimation in a 
new isothermal region, and are pro<Iuced upon the individual and 
his progeny, into four groups or phases. (1) Siuhhiu diseases ; 
(2) Chronic consecutive aiue.mias, which ])lace the individual in an 
unfavourable conditicni to resist accidental diseases, or make him 
quickly look old ; (3) Diseases of early infancy in offspring horn 
in th(^ country (4) PJiysicid and intellectual degeneration, and tlir 
infertility of the s(;con(l and third generations. (See pag(j 

Very different are the circumstances connected with acclimation 
on a small scale. A family incapable of being suddenly tra.ns])ort(*d 
from Paris to Senegal is well able to beiir removal to l*au. In 
succeeding generations it will be able to go to Cadiz, many genera- 
tions afterwards to ^lorocco, and so on. It is thus that the slow 
immigrations from Central Asia hav(i ])e(‘n accMmiplished —not tin; 
invasions of the barbarous tribes Avhich rushed down u])on Europe, 
at the conimencoment of our (‘ra. Some of these inigratioiis 
bearing off to the north-west would have reached comparativ(4y 
cold countries, and othm's going south would find India, when*, at 
the prc'sent time some fair people are to be met with in a country 
where tluj Jhiglish could not settle. The Esquimaux, befom 
becoming acclimatised in their country of eternal snow, lived in 
Asia, at about the 40th degree of north latitude. All 'parts of 
a country arc not ecpially unfavourable for acclimation. Without 
speaking of a swamp here or a desert then*, which increases the 
mortality among iic'W-comers, there is the altitude to bci taken into 
consideration. A family will not be able to become acclimatised 
at the Icjvel of the sea, and will thrive by ascending the course of 
a river or the sides of ;i mountain. High table-lands are in 
much request in all liot (countries. The contradictory opinions of 
Jourdaiiet and Coindet relative to the residence of Europeans in 
elevated parts of iMcixico, leave thci question undecided. Put in a 
Erench territory the experiment has been made. Whilst Pcrtillon 
and Iticoux come to the conclusion that the Germanic race, in a 
general way, does not become acclimatised in Algeria, wo find in 
the entire province of Constantine, and on the whole line of the 
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AtlaS; from the Aiires mountains to Morocco, a large number of 
fair people, \vho have existed there for four or live thousand years. 
A circumstance favourable to permanent acclimation is the, crossing, 
however little, with the native race, or witli other races which 
have settled in tlie country at the same j^eriod witli it, but with 
a greater power of acclimation. A small (piantity of n(‘gro blood 
lessens the tendency to contract yellow fever. So at the Capo of 
Good Hope, in the United States, in Australia, and also in Algeria, 
the emigrant races must not be designated by their particular 
name, but must be looked upon as new mixed races, having their 
own special characters. Under these conditions the influence of 
climatt; and extcu’nal circumstances appears even more marked, the 
same as in chemistry certain re-agents act more readily when 
bodies are brought into contact in the nascent state. After the 
greatest mortality, a few of the survivors are sufficient to serve 
as a starting-point for a new population. In a word, Plan’s 
restricted faculty of acclimation may favoiii*, within certain limits, 
the diffusion (ind mixtiirci of races on the fa(je of tlie globe, and 
even the formation of new races ; but it is also an obstacle to 
their diffusion and transformation. It tends to allot tlunn a place 
at the period which is the most suitable to them. This is why 
we sec the negro races generally predominating in some zones, the 
brown (;r yellow in others, and the fair rac(!S in others. Having 
the minimum mortality in these zones, tlu^ race, is kept up. The 
fair races, for example, far from being so on account of climate, as 
Prichard Avould have it, would only conform themselves to it in 
the %anie Avay as the prehistoric animals which Avent northwards 
or southwards in the course of ages, according to the changes of 
temperature and veg('/ation. If Ave did not know that the climatic 
conditidns of all parts of the globe have radically changed over and 
over again, Ave should deduce from this that the negro races took 
their rise on the continents of the inter-tropical zone, Avhilc the fair 
races originated in the cold or temperate regions of the iiorth. It 
is thus that the faculty of accommodation to climate or acclima- 
tion, which varies according to race, furnishes an argument for 
the polygenistic doctrine. The tAvo questions of crossing and of 
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inheritance are connected with the functions, so mysterious, of 
reproduction j those of external conditions and acclimation, to the 
more general function of nutrition. The two characters which 
exhibit the amount of vital energy in individuals, as well as in 
races, are the weight of the body and muscular strength. 


Tho Weft /lit of the Body, 

Studied in its relation to age, profession, and stature, by Quctelet, 
Hutchinson, and Gould, does not possess the interest which has 
been extended to it. Its causes are various, such as hygiene, food, 
character of occupation, t(uu])erament, and race. The probable 
connection between these last two makes it the more difficult 
to consider the cpiestion of race by itself. The cases of exce]»tional 
obesity, duo to high feeding or to indolence, are observed in all 
races from the Englishman to the Hottentot, and ought to be at 
once set aside, as well as those cases of extreme emaciation, cons(!- 
([uejit on habitually insunicuuit food, or continued exposure to the 
siin. The Arab, shrivelled up in the desert, becomes fat in the 
towns, especially his half-bre(Hls. The Mongols, the Chinese, and 
th(i Polynesians readily become obese. 

The following averages of Aveight are only interesting as a matb'r 


of curiosity : *' 

KilogT:\iTimC3. 

507 Iroquois Indians (Gould)... ... ... ... ... 73-3 

680 Mulattoos (Gould) ... ... ... ... (35-8 

12,740 Bavarians (Bornstoin) ... ... ... ... ... 6o#5 

400 Frencliinon (Bernard) ... ... ... ... ... 6 10 

1775 Negroes (Gould) ... ... ... ... ... ... 64*9 

6I7 Englishmen (W. S. Thomson) ... ... ... 68‘8 

9157 American soldiers of all nationalities (Gould) ... ... •64* t 

150 New Zealanders (W. S. Thomson) ... ... ... GJl'D 

272 Magyars (Bernstein) ... ... ... ... ... 60*7 

356 Roumanians (Bernstein) ... ... ... ... ... 58*4 

50 Hindoos, high caste (Shortt) ... ... ... ... 53 2 

60 Natives of the Caucasus (Shortt) ... ... ... 60*0 

50 Hindoos, low caste (Sliortt) ... ... ... ... 48‘7 

50 Natives, low caste, of the Nilgherries (Shortt) ... 44*6 

39 „ low class, of the Madras coast (Shortt) ... 42 '7 
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Muscular Strength, 

Muscular strength is a more important subject, although we 
must consider it in its connection with the individual’s state of 
health, food, age, and sex, as well as witli the power acquired by 
the continui'd use of the muscles. The dynamometer, by the aid 
of wliich the experiments wliicli we are about to mention were 
carried on, was invented by Ivegnuir, at the close of the last century, 
at the suggestion of Butlbn. Cbaussier was the first to make use 
of it, tlieu th('. travellers P6ron, Freycinet, (Jiuoy, and Cai]u:ird, 
and lastly, b’orbes, Quetelet, and the anthropologists of the Noi'firra 
and of the war of American secession, who modified it. It gives, 
at will, the force of pressure of the handsj and the fortso of vertical 
traction from below upwards, the two hands acting together in botli 
cases ; that is to say the manual strength and the strength, of the 
bach or loins, of authors. 

The following arc some averages at live different i)eriod,s to show 
the inthunuui of age in two very opposite races. They arc borrowed 
from Mr. Gould : 





Number 

Streuffth of 

Number 

Strcni^h of 




of whites. 

the b:i(!k. 

of negroeg. 

the Juick. 





Kil. 

Kil. 

17 years 


... 

171 

Ill .. 

41 

131 

20 „ 



512 

150 .. 

142 

140 

23 „ 



296 

... 166 .. 

121 

155 

30& „ 



171 

... 160 .. 

39 

153 

35 „ 



371 

166 .. 

81 

165 

50 „ 

and upwards... 

34 

... 146 .. 

11 

132 


According to Mr. Gould, the maximum of muscular strength in 
both cases is at 31 years, and according to Quetidet at 25. It 
is evident that we must take the former. The following table, 
which it would have been easy to enlarge, has reference to races. 
It is derived from various sources, and wliere not si^ccially men- 
tioned from Peron, Quoy, Gaimard, and the Novarra ; 
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Miinu.'il strexigth. Back strength. 



Kil. 

Kil. 

122 French... 


61-0 

KiO 

2.3 Hawa'f Islanders 


(501 

171 

81- Microncsi.ans ... 


56*8 

150 

26 Timorians 


52-1. 

118 

12 Tasmanians (Pih*on) ... 


50-6 

118 

30 A ii.stralians 


48-0 

100 

57 Chinese 


^16-8 

in 

315 French scamt'n (Ransonnet) 

4(5-8 

1 12 

6381 White soldicr.s (Genld) 


46-8 

155 

1111 „ seamen ,, 


•4(5-8 

130 

1(500 Nof?rocs ,, 


4G-8 

14(5 

701- Mulattoos ,, 


46-8 

158 

503 Iroquois Indians ,, 


46-8 

lOO 


]*(Ton and I"royciii(.‘t at iirst camo to the conclusion that savagr- 
ra(;(‘s 'won*, inferior in point of strength to the European races. Hut 


!l> 



Fio. 41. — ^Matliicu's Dynamometer. 


tlio aborigines upon 11110111 their experiinonts irorc made weTc not 
in their own native forests, and were no doubt frightened during 
th('. experiment. The above averages clearlj^ show that the Austra- 
lians are very defective in manual strength, but that ihi Uhinest- 
are still more so. Those with the greatest amount of stri'Hgth 
in the back, on the other hand, are the Iroquois Indians, and after 
tliimi tlie natives of the Sandwich Archipelago. N^egroes an.'- 
undoubtedly stronger in the back than whites, but niulattoes 
are. stronger than either. The muscular inferiority of the while 
seamen of Kansonnet and Gould clearly proves that the physio- 
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logical condition surpasses in all cases the antliropologieal condition. 
Fn his statistics ]\Ir. Gould has separated the delicate from those in 
perfect health, the dilFerence between them being considiu’able. 
Tims, in white soldiers of delicate constitution the strength of the 
Lack was 127 kilogrammes, and in those in healtli 155 kilo- 
grammes. 

Another and more portable dynamometer is recommemled in 
the Instructions do la Societe d’Anthropologie,” tliat of INFatliicn, 
figured in the preceding page. It measures the force of pri'ssure. 
witli one hand, and the force of vertical traction, as witli tlu? 
instrument of Ttegnier. Fn twenty-four French men, from 20 to 00 
years of age, the mean manual strength was 51 *G kilogrammes with 
the right arm. But it would bo better to ascertain correctly the 
force of horizontal traction, as, according to i\F. Broca, it is this 
which gives more relialile results as betweem one ra(?e and another.* 

To the functions of nutrition indirecdJ}^ l)elong those of the 
circulation, respiration, and digestion. All liave reference to 
organic life, and cannot materially differ bet-ween one race, and 
another. 


The Cur ((hit ion of the. Blood. 

The circulation of the blood may be summed up in one single 
phenomenon — the beating of the heart, as indicated by the pulse 
at the radial artery. But more than any other phenomenon it is 
subject to transient or permanent iiiFluences foreign to Antliropo- 
logical notions. The pulse varies Avith age, sex, individual 
peculiarity, stature, and also ANuth the size of the body, before and 
during digestion, in tlie morning and at night, after exercise of any 
kind, and under the influence of emotion, even that caused by the 
examination of the individual. We cannot therefore deduce much 

* “ Description efc Usage du Dynamomefcre,” by Kegnier, in “ Journal de 
I’ficole Polyteclinique,” vol. ii., Prairialyear 6; “ Voyage autour du Monde 
de VUranie et do La Fhysicienne^ de 1817 ^ 1820,” two vol s., by L. de 
Freycinet; J. Forbes, in “Proceedings of Royal Society of Edinburgh,” 
Jan. 16, 18t37 ; Qudtelet and Gould, op. cit, 
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from its study, and give the following averages for what they are 
worth : 


8284 White soldiers (Gould) 

Pulse. 
... 71-8 

1503 NoL^roes „ 

... 74-0 

708 Mulattoes 

... 70-9 

503 Iroquois Indians „ 

... 763 

1080 Enj^lishnicri (llutcliinson) 

... 800 

30 Bclji^ians of 30 years of ago ((^uetclot) 

... 71-0 

230 Mexicans (Coindet) 

... 80-2 

24 Chinese (JVorarm) 

... 770 

34 Nikobariaiis „ 

... 770 


The Ror^nraflon. 

The respiration ])resciit3 considerable diversities in difTevent 
individuals; some of tlnvse are of a radical character, others ar(i 
consecutive to the action of nUlleux, The movements of tlui cln*st 
concerned in inspiration are three in number — namely, an n])poi’ 
costal, a lower costal, and an abdominal or diaphragmatic. Wo 
liavo yet to know whether eitlier of tliem may or may not hi*- 
peculiar to c(‘rtain races. The rhythm of the respiration may also 
vary, although it usually bears a dclinite relation to the pulse, tlnav 
being one inspiration to four beats of the heart. (^)uet(det found 
that in the Belgians in the above list, the inspiratioms were 18 in 
the minute, and Hutchinson that in the Englisli there Ave^;p 20. 
According to Coindet the respiration increases the higher one 
ascends. Supposing, in 250 Europ(;ans, the number of inspirations 
Avere 1,0 ‘3, in the same number of Mexicans, at an altituda of 2277 
metres, the number Avould be 20*3- — the correctness of Avhich 
ment M. Jourdanct questions. The difhucmce, however, is scarcely 
appreciabh?, and the number of individuals too few to enable ns to 
form a definite opinion on the matter. The capacity of the thoracic 
cavity is a subject Avhich has received a considerable amount of 
attention. It is ascertained with the spirometer. The individual 
makes a full expiration and then a full inspiration, three times in 
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succession, when the moan is taken. Of all the physiological 
causes which tend to make it vary, like every other animal func- 
tion, the most important is the stature. In 1080 .Englishmen 
Mr. Hutchinson found, with a stature of 1-52 m6tre, a capacity of 
2*842 cubic metres, and with an addition of one inch in height, 
namely, 2*54 centiinetnis, an increase of 131 cubic cent imiit res, 
so that with a stature of 1*82 m^tre, the capacity is 4*200. 
M. Schreevogt finds it less in the German race — namely, 52 cubic 
centimetres for every centimetre of height. The following table, 
having reference to healthy adult men, shows that there are 
material differences between races : 

Cubic rni:trcs. 


8805 White soldiers (Gould) ... ... ... 3 051. 

1631 Negroes „ 2 TOO 

(371 Mulattoos „ 2-629 

504 Indians „ ... ... ... 3*022 

1080 Englishmen (Hiitcliinson) ... ... 3*602 


From this it appears that the chest capacity is less in iK’groes 
than in whites, and especially in the English. Kow the stature of 
the former averages 1*70 metre, and that of the latter about 1*71 
ill the corresponding statistics, so that negroes maintain their 
inferiorit;^. With regard to mulattoes, it is with them as with 
their brain — (see page 312) — they seem to appropriate the ivorst 
character pertaining to the two races of which they are the issue. 
Their chest capacity is even less than in pure negroes. 


The Circumference of the Chest. 

The circumference of the chest is connected with the study of the 
I'cspiratory functions, as well as with that of tlie proportions of the 
body ; it has even to do with that of the reproductive functions in 
the female : hence it presents differences according to race. Wo 
shall only speak, however, of the measurement in the adult man. 
The works which have been written on the subject are numerous, 

2 D 2 
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and have an equal interest for antliropology, medicine, militarv 
(odistment, and the Arts. When measuring a man’s chest the tape, 
is passed round under the armpits, or, Avhat is hettor, over tin- 
iii]>plcs. The individual should stand upright, should he calm, liis 
respiration being carried on quietly, the mouth open, the arms 
above the head, and tlie hands joined, unless wo want to take tlu‘ 
mean circumference during insj)i ration and expiration. As ilit' 
capacity of the chest increases with the stature it is m^cessaiy I * 
take account of this. In the following table the first column shows 
the absolute circumference, and the second the same circumfereiicti 


relatively to the stature = 100 : 

Absolute 

circuinferoucc. 

Relative 
tu stature 

5738 Scotchmen (Quetelet) 

... 100*0 

56*7 

508 Indians (Could) ... 

... 90*5 

55*5 

3080 Fiiiglishmen (nulcliiiison) 

... 93*9 

510 

462 Germans (Could) 

... 91*2 

53*8 

4930 Russians (Sceland) 

... 88*7 

53* 1. 

400 Frenchmen (Bernard) ... 

... 87*9 

53*0 

1792 Negroes (Gould) ... 

... 89*0 

52*3 

719 Mulattoes ,, 

... 88*7 

52*1 

151 New Zealanders (A. S. Thompson) 

... 89*8 

51*4 

25 Todas of the Nilgherric.s (Shortt) 

... 81*8 

50-9 

50 Inferior tribes of the Nilgherries (8hortt) 76-6 

48*8 


All the European races in this list have the circumference of tlic 
thorax decidedly greater than the inferior races. What ]\Ir. (JouM 
calls the play of the chest, that is to say, tlie dilFereiice 
the two circumferences taken during inspiration and expiration, 
also much greater in them. The first column below shows this 
dillerence in centimetres of length, and tlie second the ^volume, in 
cubic centimetres of the thoracic capacity to which it coiTe8i)on(k, 


according to Mr. Gould’s calculation. 

Centimbtre.s. 

Cubic centinalitros, 

9271 American soldiers 

... 6-9 

44*5 

1792 Negroes 

... 4*1 

26*4 

719 Mulattoes ... 

... 4*0 

25*7 

508 Iroquois Indians 

... 4*6 

30*0 
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Dftjrxfion. 

TIic digestion also ynrios, if not according to race, at least so far 
as to produce certain elfects which may ht;conic perinaiient. It is 
iiilluenced by certain habits. Thus, according to tin', regularity or 
iiTegularity of the meals, a redundance or insulliciency of food, a 
lierbivorous or a carnivorous r(‘gimen, tlic stomach will b(‘com(i 
distcnd(Hl and deformed, as is the characteristic of many infevior 
tribes, or bo retracted. The luml)o-sacral curvature' also will be 
more or less hollowed. The teeth will become worn, liorizontally, 
almost down to the gums, as in the l\'itagonians, or ublicpiely, as in 
our prehistoric racios. Tn truth, in anthropology we must study all 
the, funetions of the hody exactly as we, study the corresponding 
organs ; and thes(^ functions may exhibit diflenoitial characters 
l>otween races wliich we least expected, or throw sonu' light on tlie 
])rohlem now under (jonsidcratioji with r('f(‘rence to tlie infliioncv^ of 
external conditions and liahit. IVcxt lo respiration and digestion, 
Ihcrcfore, come the fimeAions of the larynx, of the siaises, &c-. 


77/c ^'(^uuK 

The voice varies in ils (piality and lone iii (lifferc'nt races, and 
may even be cliaracteristic of certahi luiman grtmps, according to 
the sUjtement of travellers. Tln^ tenor or ])ass voice is frecpicntly 
associated with a certain physical type. This subject b(‘longs more 
particularly to linguists, whose atti'nti(»n is specially directed to 
<liirerence;3 of pronunciation. j\Iuch has yet to be done in this 
direction. 


Yhion. 


Vision may be studied A\dth respect to its extent. According to 
^Ir. Gould, the Avliitc, the negro, and tlie Indian see at the 
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greatest distance at from 17 to 28 years of age, after wliicli tlio 
distance progrcsvsively diminishes. The following interesting sta- 
tistical table has been drawn up by this author. The lirst cohmm 
gives the distance of clear vision of typo corrcs])onding to No. J 1 
of Jaege.r. '^Idie three following columns indicate the proport if »ji 
per cent, of short-sighted persons, of those of intermediate visi()ri, 
and of tlie long-sighted, the first seeing the typo at less than 50 
centimetres, the second at from 50 centimetres to 1*50 metre, the 
third above 1*50 m^tre. 


Proportion per cent, of 



Mean distance. 

Short-sighted. 

Intermediate. 

Long-.sig]iteh 

White soldiers 

1-59 

2*7 

80-9 

15*4 

„ sailors 

0-92 

9*3 

87*7 

4*0 

Negroes 

.. 1T5 

2*0 

84*8 

13*2 

Miilattoes 

.. 1-18 

2*4 

81*0 

16*6 

Indians 

.. 1*31 

0*9 

88*5 

10*6 


It is singular that as regards the greater number of idiysioldgical 
characters, for example weight, muscular force, vision, chest ca])aeily, 
and even stature, sailors are inferior to soldif^rs in Mr. (bmld's 
statistics, these being confirmed in many particulars by othc'r 
observers. 


Cerebral Functions. 

The cerebral functions are to be examined in the same way <is nil 
the others. Intellectual phenomena are the cx])rossion of Uu' 
activity of the brain, while their external pianifestations are its 
product. Both the one and the other are consequently included in 
the category of physiological characters which we are now studying. 
They present the greatest anomalies, because this is precisely the 
general characteristic of the human family, but they also exhibit 
marked differences, which doubtless were more considfirable at first 
when races were in a condition of isolation. There are two cha- 
racters common to the whole human race : the faculty of imita! ion 
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and tlic faculty of improvoineni. T'he ape repeats that which lie 
sees done, and goes no fnrtlior. IMan profits Ly what Ik*, sees, and 
is more or less capahli*. of being educated. Hence the difficulty, 
when analysing intellectua] trails, to distinguish that Avhicli a])per- 
tains to the race and to the individual from that which is tlu'. n^sult 
of education and of training. Ishd: only a victorious tribe, but a 
single individual starting U]) as if by chanct', may so transform the 
customs and modify the characb'.rs of a pec )])!(> as, afl,er a brief 
period, to rend(*r them uiin'c.ogiiisabh*. ddie ancient I’caaivians owe 
most of the int(dlectual traits which distinguish thorn from neigh- 
bouring races to IManco-Cajiac, the (irst of the iiuias. Who knows 
whether tlui Australians might not have become elevah'd in the 
social scale, if they had met with a man who knew how to deal 
with iheml This ]>roneness of Man to appropriate to himself that 
which h<* can makci sulismyieiit to his wants and desire's, and to 
transform liiinsi'lf intidlectually, is not eipially developed in all. 
In some it is acquired rapidly, in others slowly. Wo kn^iw lliat 
the Andamans and Australians, hrought up according to our ideas of 
civilisation, cast off ih(iir clotliing on tin; iirst opportunity, and 
resunu'. their savag(' mode of life ; notwithstanding this, these same 
savag('.s (piickly h'ani to read and wrih*, and are very ohsta-vant. 
Tleiicc, we. must disihiguish hetweeii the. rough-aiubready education 
of ail individual, mid the lengthened and progressive, edm-ation of a 
race. In spite of this toiidciicy to intellectual uniformity in the 
human family, certain diirerenccs persist, each corresponding to 
certain ])oculiar anatomical conditions of the hrain, which lliey 
denoted as surely as though demonstrated by th(‘. most delicate 
1 a i cro scopic exam i 1 1 at ion. 

Among tliosii jiropei’ties inherent in the slruc.ture of tlu? hrain, 
the facnAy of language occupies a promimait ])Lic(\ Idiignists 
have come to the clearest conclusions on this ])oint. A certain 
immher of languages irreducible from oue anotlier have had an 
indepeiuhmt origin. At that remote period tlu' corrcsjionding 
primitive racr'.s lived distinct in a state of natiin'. Has chance 
then presided at the early development of a few articular sounds, 
''vliich have become the jioint of departure of so many root- words? 
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or lias tlio brain become previously modified in order to render this 
development possible! What interests us here is that there are 
languages profoundly different from one another, which recpiire 
organs of a sjxicial construction to pronounce them, and special 
powers of intellect to comprehend them. In the same way W(i 
must view tlui various methods of appreciating the musical gamut 
in the several quarters of the globe. That which is harmony to 
the auditory fibres of the brain in some races, is not so in others. 
Education here has nothing to do with it ; the thing has been so 
from the first, and is, therefore, an anatomical fact. The varieties 
of arithmetical systems are in the same category. The races termed 
Aryan are acquainted with all of them, and hav(*, considerable 
ajititude for mathematics. (3ther races, styled inferior, cannot 
count above two, or three, or five ; any numbers above these aro 
altogether incomprehensil^le to them, and in spite of all our elforts 
we can seldom give tliem any higher notion of number : tliis was 
the case with a Damara mentioned by Lubbock. As rt^gards draw- 
ing, there are diirerenccs in the same way. Th(n*() is a rac(‘, tlio 
existence of which can be undoubtedly traced back to the earliest 
period, only capable of making circles and straight lines, and ccu’tain 
of its representatives cannot even distinguish the difference between 
a drawing of a head and a tree or a ship. The Chinese, after a 
social existence probably ecjual to that of the ancient Egyptians, 
and, although advanced in many other respects, have nut tln^ 
slightest idea of perspective. 

Other races, on the contrary, and these the most ancient and tli<i 
most savage, as our ancestors of the Iteindeer Period, have cxhTl)it(Hl 
almost from the iirst, a thoroughly artistic taste. The marvellous 
difference in the systems of writing testifies# also to the primitive 
isolation of races and to their various degrees of aptness and impulse. 
The perfection which some seem to have attained almost from thti 
first, whilst others have remained in statu quo, is well worthy our 
consideration. Itaces are still more distinguished from one another 
by their mode of life and social condition. Eroin the earliest dawn 
of tradition, and even previously, when all our information is 
derivable only from prehistoric archajology, we see tribes settling 
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flown peaceably, engaged in fishing and barter, as well as those of a 
warlike and turbulent spirit. The former soon become amenable 
to the softening influence of civilisation, the latter, on the contrary, 
are proof against it, and prefer a rough and savage life. The former 
are sceptics, or indifferent to religious forms ; the latter recognise a 
protecting Providence, and have a settled faith. Some are naturally 
inclined to a sedentary life, while others seem to be always on the 
move, like the Tschinghani, the J ew, and the A rab. The Tschinghani 
have no religion, and wander about in the midst of civilised peoples 
without allowing themselves to be inlluenced by them in any way. 
The Jew, now a wanderer, and then a sojourner, from the time of 
Joshua to that of Titus, has again bec^ome a waiuh*rer, as far as the 
customs of the peoples among whom he dwells will permit. The Arab 
also retains his old habits, only he does not adapt himself to them. 
He moves away to India, into Central Africa, in se.arch of fre^sh 
moorings, but does not remain long anywhere, like the Anglo- 
(leriiianic race. 

one doubts the value of intellectual charact(‘rs. It would be 
commonplace to say that they continue for ages in the same way 
as physical characters. The Spaniards of the time of Scipio 
Ahuiliaiius are still those of to-day. Pighting in ambush, long 
l^atient endurance, and hatred of the foreigner arc? always their 
distinguishing marks. The predominating character of the Prcnch 
race is still that of the Cards described by Coesar. In Algiers, th(^ 
llerbers are distinguished from the Arabs more by their disposition, 
their temper, and their sociability than by their feature's of coun- 
lenanfie. The contrast between the Anglo-Germanic and the dark 
southern race is also very striking. The impulses inherent in tho 
cerebral matter are S(i tenacious, in spite of education and civili- 
sation, tJiat they still <;ontinue after crossing and mixture of racf‘s, 
and are of assistance to us in recognising them. IMr. .Hrace depicts 
the character of the Preiich in tluise terms.* “ In character and 
genius the Prench show the evidences of the three powerful races 
wliich have constituted the nation — traits which sometimes seem 

* “Tho Races of tho Old World: a Manual of Ethnology.” By C. L. 
Brace. London, 1863. 
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contradictory, and wliicli only those familiar Avitli the French 
peojde can fully understand. In their hrilliant martial charadcr, 
Iheir love of dis})lay and effect, their sudd(*n enthnsiasm and as (',asy 
disconragement, their rc'adiness to he goveriuHl hy militar^^ leaders, 
their fondness for ornament and art, and tlnn’r gaiety, tickleness, 
and amoronsness, they are thorough Kelts ; hnt in the sober dcn^oiil- 
iK'ss of a large mass of the i:)eo])le, in their seriousness, in their 
ptjrsonal sensiti vcaiess and pimsonal indepcmdence, in their spirit of 
sceptical inquiry and the thoroughness of tlunr scientilic research, they 
are Teutons • ‘vvliile their marvellous talent for organisation, and 
their tendency to centralisation, are Itoman. ddie French rac(', 
with its genius, its s(ti(ince, its grandeur, its faults — which ar(i tlie 
scorn of mankind ; its misfortunes —which afflict the world ; its 
magnificent past, its uncertain present [the author wrote undoj’ the 
iMiipire], and mysterious future, is a unity, a new and living f(trc(^ 
entering into the life', of mankind, and henceforth as distinct as any 
of the great races of anticpiity.’’ 

The points of vioAV from which one might treat the vast sul fil'd 
of primitive cerehral differences arc infinite. Each fiiTidamenial 
race would reipiire to he snhmittod to minnte nnnlysis, and ('vei'v- 
tliing climinat(‘,d from it which is due, to a natural state of })0i‘fect- 
jK'ss, to accidinital occurrences, to the inline, nee, of other races, and to 
historical circumstances. ddie power of (iach faculty, feeling, or 
instinct would have to he takim into account. Superstitious 
tendency, religion, family history, individual peculiarity, degree, of 
sociableness, aptness for civilisation, preference for this or that kind 
of life. All tbese, would have to be examined. Wliat the A^aried 
amount of cerebral activity in the so-called higher races, as eoiio 
]);ire,d with the torpid condition of those regarded as inferior, Ac. 
It seems, says Sproat, speaking of the Atiias of North America 
{lAibhoclt), that the intellect of the savage is in a half-sleepy state. 
If we hold conviirsation with him for however brief a period, he 
hecomes fatigued, especially Avhen his replies require some clloit of 
thought and memory. The savages of the interior of Fornco {Dull on), 
as ^\adl as some from Western Australia {Scoit Nind) live in a slate 
of the most absolute iiidilference, like animals. Their sole business 
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is to eat and diiiik. Tlier(3 are numerous oxam]>I»‘s of savaj^'es, as 
the l>osjesnian described by Lichtenstein, in whom tliore is nothing 
(‘itlu'r in feature's of countenance or in their actions indicative of tlie 
h'ast glimmer of intellect. 

A subject, almost a new one, has for some years excited much 
attention : namely, the liistory, based on fac.ts, of the steps whereby 
the most favoured of the human races liav(' arrived at their <l(\gree 
of intellectual develojunent. In our opinion it is one intimately 
(‘onnected with ethnology or general (‘tluiography. Air. Tylor has 
written a work under the title ‘‘Ihimitive Culture; or, ddie early 
History of the Human Lace,'’ and vSir A. Lubbock one on the Origin 
of Civilisation.” The former clearly sliows, just to take one cxam])](‘, 
that morality is synonymous with general conduct, that it is always 
utilitarian, that it varies in ditfercint ])eo 2 ')les, conformably to their 
wants, that originally restricted williin Hk' narrow limits of llci 
family, then of the tribe, it lias extended lo greater confedoraci('s ; 
that, in a word, it is progressive. Sidlice it to say that ideas of 
morality may give elhnic charachms but not difrei’cntia! physioln- 
gi<3al characters between races, at least until a new order of such 
should arise. The knowledge of religious beliefs advancf's in Hie. 
same way. l>y the com])arison of tlie fabli'S and alh'goih's upon 
which all systems of mythology ar(3 bast'd, it traces back its impiirios, 
as is dong with regard to laiignage, to the remote ]H‘.riod wbon 
peoples came in contact with one anotlier, and consctpieutly 
separates the acquired character from that which is inht'ri'ul. It 
has a still wider range : it takes a retrospective view of the. various 
phases *of those intellectual qualities (jf which races lunm mutually 
hecome the ])ossessors, as well as of that which tlu'y havi' acquiri'd 
hv the simple and natuial development of the faculties inherent in 
Alan gomhally. The problem of the diflereniial characters of 
human races dejiendent on their special cerebral oiganisation, will 
he. in this wa}^ simplitied, and then no doubt we shall hi; ahh*. really 
to say that the modes of activity of the brain fmaiish distinctive 
characters, in the same "way as the shape of the skull or the 
character of the hair. The only objection would be that their 
varieties could not be measured with the compass. 
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Tho ‘‘ .Bibliotlieqiie des Sciences Contemporaines^’ has in the press 
a volume by M. Girard de Kialle, which treats on Comparative 
Mythology. AVe doubt not that the subject of the successive and 
mutual phases of perfection through which the human races liave 
passed, both intellectually and socially, Avill bo fully considered 
in this volume. 


Path ologkal Charactm. 

Pathological characters are a deviation from the physiological, 
and, like them, have to do with the living subject. All morbid 
peculiarities which certain races, to the exclusion of certain oilier 
races, present, may be classed under this head. It is not our 
present intention to treat of this subject, which has rather to do 
with medicine. We should have to consider, at the outsid, tlie 
progress and the development of diseases, depending, on the one 
hand, on telluric and atmospheric conditions, and, on the other, oi> 
race. With respect to the former, we enunciated, some sixteen years 
ago, a fact which was more or less conhrmed by others, namely, 
that the mortality after capital operations in the Juiglish hospitals 
was less by one-half than in the Prench. Wo attributed it to a 
better diet, to their better sanitary arrangements, and to their 
superior management. There was but one serious objoctmn offered 
to our statement. Yelpeau, with his wonderful acumen, made 
reply, at the Academy of Medicine, that the llesh of the Hughs] i 
and of the Pronch diffi'red; in other words, that the reaction after 
operations was not the same in both races. It is, in ellect, an 
anthropological character. The immunity of negroes and their 
cross-breeds from yellow fever; the few«* cases of hepatitis in 
Senegal as compared with those among Europeans ; their greater 
predisposition, on the contrary, to plague, are other examples of tlie 
same kind. According to M. Gbedenare, the inhabitants of Koine 
are almost proof against malarial fever, while Germans residing 
there are very sensitive to its inliuence. These pathological cha- 
racters form an entirely now subject, to which we beg to direct the 
attention of our naval surgeons. In treatises on pathology we find 
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mucli as to tlie influence of age, sex, and temperament on disease, 
as well as concise descriptions of affections peculiar to certain 
countries, but almost nothing as to the influence of race properly 
so called. This is a gap which must be filled up.* 

Apropos of the skin of the negro, discussion has arisen with 
regard to the colour of cicatrices after wounds. The 
now been settled. After deep wounds the cicatrices are whitish, 
and when superfleial they arc blacker than the adjoining skin. 

The causes of the cMnciion, of races may be considered here. 
Whcth(‘r rapid, slow, or scarcely perceptible, this progressive ex- 
tinction in the presence of new races, relatively superior, and 
dilfering in morals and civilisation, is an acknowledged fact. 
Tliat it should be so in tribes as truly savage as the Obongos of 
Du Chaillu, and the Australians of Port King George, described by 
Scott Kind, is not surprising ; but that the phenomena should be 
repeated among the Polynesians, who are far from being an inferior 
race, in the North American Indians, and in the Arabs of Algeria, 
is very remarkable. The same influenc(.*s, however, are at work in 
(‘ach case; some morbid, others physiological, all capable of being 
summed up in one word. Among morbid causes are included 
diseases new to the country, and more or less contagious, which 
Europeans bring Avith them in the same way as they did the dog- 

* A volume might ho written respecting the comparative pathological 
characters of the two races, the negro and the white, as seen in the United 
States. Official documents might be furnished for the statistical part of 
the work. Thus, as regards the relative frequency of mania and idiotcy, 
tables like the following are full of interest : 

Proportion per 1000. 


1 

Mania. 

Idiotcy. 

*19,555,000 Whites 

076 

073 

434,000 Freed negroes 

071 

0-81 

3,204,000 Negro slaves ... 

010 

0-37 


It proves that social influence predominates over the influence of race ; a 
brain having nothing to think about is less exposed to insanity than one 
having to battle with the necessities of the social condition. This is quite 
natural : an organ which has much work to do is more likely to become 
deranged than one which does not work at all. 
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grass to La Plata, and as the Americans recently gave Prance the 
phylloxera. For example, the small-pox, imported into St. Domiiigo 
ill 1518, into Icelaml in 1707, into Greenland in 1732, into 
the Capo of Good Hope in 1748 {liuudin\ and wliicli, when it iirsL 
made its appearance in Australia, in 1788, almost annihilated tlir. 
curious tribe of Port Jatikson, now callcil Sydney; the measles, 
which has just destroyed lialf the population of the Fiji Islands ; 
scarlatina, syphilis, the severity of which, however, has hci'ii 
exaggerated; alcoholism, in all its forms, which is ])ropagated by 
imitation, and easily assuin(*s an epidemic, character. Among 
physiological causes are a sudden change of habits, the impossibilily 
for th(} nativ(‘, under these circumstances, to supply his necessities 
as hc'.rtdol'ore, and nostalgia combined with anauuia, which are the 
results of this change. Pefore the arrival of Euro])eaiis, the 
Australians werc^. in possession of imimmse t('rri lories, wlu're game 
was, as it were, pr(‘se.rvcd, and wIkuo food was always at hand. 
LJie kangaroo occu])ied the same place as the reinde(;r did formerly 
among our own ancient populations of the Perigord, or as th(', horse 
among those of Solutrd 4’hey had, moreover, vast natural pastures 
and cultivated grounds, the harvest from which they gathered 
regularly every yi'ar. They rvere agriculturists and sheep farmei's, 
without having the cares and anxieties of those occupations. All 
at once they were driven from their hunting-helds and pasturages, 
the k:ingar(K)s avcu’c put to llight behue the musket, and befor(‘ ;i 
gciieratiun had passed they were compelled altogether to change 
their liabits and mode of life {Report of the Adelaide, tioulh 
Audralia, Commission), Their life was an easy one whmi thc\ 
had a vast extent of country at their command ; but when it became 
circumscribed in extent, and they had to •{'.ontend with all tli<* 
obstacles of civilisation, it became insupportable. With insullicicnt 
food, they in their naked state were unable to withstand the cold, 
in addition to which, dejection and sadness at linding themselves 
under subjugation in a country of which they had been the sole 
^proprietors, opened the door for the ingress of every kind of disease, 
as well as for every sort of vice. Under these circumstances they 
were generally carried off by phthisis. 
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N'ow, in Australia, as in so many other places, the population 
was sparse in proportion to the extent of the eountry. The 
scarcity of women, the regular practice of iufaiiliciile, and the 
frequency of accidents whicli are ins(q)arahle from savage life, 
together with circumstances we have already mentioned, lielped 
to keep it down. 

^loreover, there are two indiiences at work in producing disease : 
an external, morbid or accidental, and an internal, causeil by a 
want of power of. resistance in the system. It is tliis latter which 
plays the principal part among savages, lliere is tluM-ef(jre n(.)thing 
mysterious in this extinction of race. An old Nainaqua woman, 
to all appearance a centenarian, when asked by Barrow if slie 
lemembered the period prior to that wlien the Dutch took posses- 
sion of the country, replied : I have good reason to remcmbiu’ it, 
for at that time we did not know Avhat it ^vas to have an loiipty 
belly, now we can hardly get a mouthful.’’ Under a less cruel 
form the caus(i of the progressive diminution of a race is always 
the same. That portion of the race which secures the better part 
of tlu'. resources of the country has the advantage over tlie other 
which does not follow the movement. Tlui Arabs are long lived 
in Arabia, because they are in undisputed possessi(ui of tlie country ; 
they decrease in Algeria, because they meet with opposition, and 
therefore iiannot laijoy their pastoral life nninteiTuptiully. They 
instinctively retrograde in the Desert of Sahara, like the Americans 
in the Eocky INIountains. The Berbers, on the contrary, with 
whom our civilised mode of life thoroughly jigrees, thrive', well 
there. ' In line, it is the law of adaptation to external conditions, 
whatever they may be, whether jdiysical or moral, and the. 
niochanism of progress. » 

The regular and progressive increase of the po[)ulati(ms, such as 
We see now going on in Europe, is not noticed in the savage state, 
as among the negroes of Africa, nor in tlu', barbarous state, as it 
■vvas in Europe before our present era. In both these cases, the 
number of premature deaths by murder and accid(mt, as well as 
% preventable disease, has considerably increased, and tin; balance 
as between births and deaths remains in reality stationary, barring 
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ccirtain oscillations annually, either upwards or downwards, lu 
Africa at the present time, where the influence of tlie European 
has not yet heen felt, there are negro tribes which are becoming 
extinct without any apparent reason, without any change in their 
external condition, and almost without having become reduced in 
number by war. It is not surprising therefore, another unfavour- 
able condition being added, such as the necessity of suddenly 
changing their habits of eating, sleeping, walking, method of 
clothing, &c., that the equilibrium should be destroyed, and tliat 
death should get the upper hand. At the present rate of increase 
of European ])npulation and of emigration, the eartli will soon ])e 
overcrowded, to their advantage. 

There are, however, causes which tend to the rapid destruction 
of races. The Tasmanians have heen exterminated to the last man, 
and tlieir half-hrecds alone remain. The English die out iii India, 
and the Dutch in Malacca, hccaiise tlicy are unable to acclimate 
in those countries. Tlic Esquimaux in the northern part of America 
are becoming extinct because their country is gradually becoming 
colder, and existence in it is becoming imj)ossible. (laptain Hall 
says the Esquimaux die more from phthisis than from all other 
diseases put together. Among the most celebrated races whieli 
liave become recently extinct from natural causes, we may mention 
the Cliarruas, the Caribs (t), the blacks of California, acid among 
the first to disappear, the natives of Easter Island, the Kamskatdalos, 
the Esquimaux, and the Makololos, &c. 
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CHAPTER TX. 

ethnic, linguistic, TITSTOUICAL, AHCniEOLOGICAL CnARACTERS : 

THElll VALUE — URElJISTOiaC RACES OUR ANCJE8TORS OF 'I’lIE 

ROUGH AND POLISHED STONE PERIOD. 

The two series of jiTiatomicjil and pliysiologi(?-al cliiiract('rs wliidi 
we have Ix'.eri describing arc really the only oin^s lu'btnging to tlie 
])rovince of Xaiiiral History, the only ones upon which one. can 
(lire(!tly rely in order to (hdermine the imniber as well as the 
nature of the principal divisions of the human family. Those of 
which it remains for us to speak, lo which we shall contiinu! to 
give the name of charddcrs, are of an entirely dilferent order. 
They are indications derived from various sources, aud may he 
compared Avitli those which ouo would seek from a hroeiler in 
order to establish the gen(‘alogy of a Im'ed of dogs or eattli\ Put 
as r(‘gards Man, the sources ar(‘. more vari(;d and of a nohlcr 
cliara(der. His customs, his language, his migrations, the r(‘lies of 
liis remote industry — all theses ar(‘ to l)e consid('red l)ef()re we can 
solve the prohhmi of the relalionship of each of his racc'S. 

Tn a cei'tain point of view, the charac.t(‘rs included umh'.r the 
terms ‘Sdhnic/’ and ‘‘linguistic” should liave found a ])lace- in the 
previous chapter, under the title of sini})le intellcctiud manib’.-ta- 
tions of the physical organisation of the individual regarded as a 
type of tlic race. But if mode of living, laws, and language an*, 
inherent in the race, they d(^pend mncli more on suc.h an union as 
tile chance of events estahlislies. Race and people are, in fact, 
two terms having no relation to each other; tin*, foiine.r is an 
iiuthropolvigical group, Ihe latt(*r a social group, llitlierto we liavn* 
only considered races; now Ave shall speak of peoples, and shall 
begin with ethnic characters excellence. 

Ethnic Characters. 

By ethnic characters are understood all those things wliie.h r(‘sult 
from the association of men with each other, whatever liieir cause, 
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such fis want of society, interest, caprice, or warlike passion. 
National unity, as we see it realised in the highest degree hi 
France, and the federation of autonomous provinces, as in the, 
United States, are the highest forms of this eidightened association. 
Tlie small tribes of Todas, in which all the members are united by 
ties of kindred, and where association is synonymous with family, 
are an examph* of the lowest degree of an opprjsite character. 
In each case a greater or less share of liberty is left to the in- 
dividual, and authority is confided to a chief or to an assenihly of 
d(‘l(\gates. 

The democratic organisation of the Kabyls of Algeria, tli(' 
authoritative institutions of the nomad Aral), the system of tlit' 
Australians, who settle their disputes in assemblies periodically 
calhid together, t(U’nicd corrohorles, are other examples of this. 
V(*ry rarely is there any trace of organisation of any kind, as 
among the Australians of Port Iving O(‘ 0 ]*go, described by Scott 
Xind, and the Obongos of Du (Tiaillu. The object of association 
is defence against the common enemy, and mutual support in the 
battle of life. Its result is lh(‘- establishment of customs, iH'gu 
lations, and subsecpTcntly of laws, written, or transmitted verbally 
from generation to gmieration. The idea of an equal X)articipa1i<iii 
in the expenses and pleasures of life comes at a later period, 
tardily followed by a notion of mondity, as the term is lyiderstoi'd 
by Europeans, namely, the protection of tin*. Aveak and the- in linn, 
and the equal right of all to the “banquet of life.” It, hoA\- 
cver, continues everywhere among pariahs, the oppressed, tin* 
down-trodden, and perhaps among civilised nations — biA rvilli 
them more as a matter of habit. The principal obj'cct of democracy, 
the highest conception of morality, is to c^spel these inequalities. 
As a sequel to laAVS and customs, and with a vi(3W to pubtic utility, 
there become developed — Ave knoAV not how — a number of customs, 
either of a rational or a ridiculous character, corresponding to sorai' 
innate Aveakness of the human machine. Such are the ntes 
associated Avith the great epochs of life, with birth, puberty, 
marriage, parturition, and death ; the custom of tattooing, 
mutilating the teeth, the nose, the ears, the feet, the body, 
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the head, cte. ; the eereiiioiiies pertaining to religion, to memorials, 
Avhether of glory or calamity, &c. It is to tlic social state again 
that all our impiiries are directed rcvsjiecting implimieiits, arms, 
iiietliods of navigation, the character of dwellings, and the kind 
(if food selected by dilferent peoples. It is here also, as well 
as in rcf(‘rence to intcdlectual capability, that we ])laee the 
description of the pursuits of fishing, hunting, agric'iiJture, trade, 
and commerce; and lastly the literary, artistic, and musical pro- 
ductions cliaractc'rising (aich nation. If races are naturally predis- 
posed to a particular Jiiode of life, peo])les do not often adopt it 
unless to follow the example of, and owing to their contact with, 
other j)eoples. 

Such arc the materials which etlmograi)hy has to employ. 
FJJufOfjraj)hf/, then, is the description of each people, as now 
existing, or in the smicessivc ])hases of its dev(‘lopmeiii., of its laws 
and customs, its language, its origin, and its relationships. Etlivo- 
ioffij treats of the sanui subject, but from a higher point of view, 
hy attaching itself to ordinary traits of charaetcu*, and seeking to 
determine the laws which preside over the. relations and changes of 
peoples, and the development of their customs and institutions. 
Both the one and the otluw powerfully contribute to the prognxss 
of Anthropology, but should, strictly speaking, be separated from it. 
(See page /T, ct ticq.). 

Among these ethnological, or, for greater brevity, ethnic cha- 
racters, some have but little importance when taken together, Avhile 
others possess an individual value, and are useful as affording us 
a kuoAvledge of past, and consequently of present, ties of kindrcid, 
and a poAver of determining the anthropological elements Avhich 
'-Uter into the compositifjn of each people. 

CannihaUsni, for example, has existed almost universally among 
races living in a savage state, sometimes as a means of subsistence, 
as among the Monboiittons and some other African tribes — among 
^'^hom shambles for liumau Hesh are openly kept ; sometimes with 
die idea of appropriating to themselves the qualitic^s of the 
deceased. It is practised after a battle as a religious ceremony, 
spontaneously in time of peace. Cannibalism therefore, by 
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itself, does not furnish us with any means of discovering the 
pacific arrangements which have taken place at a certain iiioineiit 
hetween two peoples ; hut from tlie circiimstancos whicli have 
occurred, and from subsequent proceedings, it may go some way 
towards it. 

8o the custom of erecting roiKjh stone monuments as lauioids ef 
important events, or for the purpose of reiH-iving the remains of 
tliose to whom honour has been paid wlien living. Stones sot. 
upright, or plac(id one upon another, or forming chambm-s, have 
been mifi: with in almost every country. 'J'hoy are still eonstrnc.tcd 
in India. The present race of Kal)yls of tln^ Djurjiira soriietiiiK'.s 
set u]) stones in a circle on the spot on Avliich they hold llioir 
great feAhnative assemblies. The marble slabs wliieh wc place, iii 
our c(?meteries arc a relic of this natural disposition in l\[an to 
aijpropriaie tliat material whie.h appears to him to be the most 
durabl(‘ for the purpose of making of it a eommemorativo iiieino- 
rial. According to the jjeculiar form of these constructions, so 
are they classed under different groui)s. It is quite clear that thr 
dolmens and cromh.'chs of Denmark, .France, England, Portugal, 
and Algeria have been the conceptioji of one and the same [)ei‘i()il 
of civilisation, Avhile those of the .Deccan, the Assam, and llie 
provinces to the south of the Brahmapootra have been that of 
allot] ler. » 

In all countries of the world Man made use of flint ireajn>ii-< 
for purposes of warfare, before he be(iame acquainted with 
metals. In Patagonia, in the Sahara, in (Oceania, as wtdl as iu 
Murope, tliey are found in great numbers, either on the^siirhi' o 
or em])edded in the earth. Frequently even their shapes ar(‘. aliko 
in countries which, as hir as we know, Jiave not been in com- 
munication witli each other from the remotest periods. *]\ror(*()Vcr, 
from the particular way in which these flints ai'e worked we an* 
able to form a judgment as to the relations wliich have ('.listed 
between tribe's far removed from one another. Even tlu' 
stance of the flint itself furnishes useful sources of information. 
The use of the. bow and arrow, tlie lance, the shield, as observed 
in various parts of the globe, is simply a question of ordinal} 
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interest. So with tlic hoonun-ang, whic.h lias been met with almost 
identical in shape both in Australia, in the Deccan, in F/^yjit, and 
in America. It is in use throujrhout the entire exti*nt of the firsts 
mentioned country ; hut it is not found eithm* in Xew Cruinca or in 
Polym'sia; while tlie how and arrow, so common in these latter 
countries, have disa[)peared in Australia, ]n*oving tliat the nativi^s 
liav(j not been in contiguity sulhciently long for tlie industry of 
(uther one to liave hecomt' inllue.nced hy that of the other. In th(i 
Deci'.an, the how and arrow are in use at the ])r(‘sent moment, 
whence^ Ave come to the conclusion that the Australians must have*, 
hroaght it from that country, at least, that the. r(‘,V(‘rse is not tin*. 
(;ase. Vhirious eousidt'rat.ious mahe ns ham to th(‘ fornuir hypotlu.'sis. 
It must he thoroughly understood that these cirim in stanches in no 
Avay ('stahlish a ladationship hetAviMoi tAvo races. Tln'y simydy 
imlic.ahi that tavo jieoples, haAung tin* same (tustom or the saiiK'. 
imlustry, haAa* jirohalily heini prevdously in cimtact. (]ons(‘f|uentiy 
they may he. derived the om*. from the oth(*r, have descended from 
one and the sam(‘ stoch, or liave crossed. 

Idle Todas of the Ailgherries live an altogidher excoyitional life : 
they have a special Avorsliip ; they subsist on milk and ]mlse ; and 
transform their dairies into tem]d(‘.s. It is the duty of the ])riest to 
perform the operation of milking the hulTaloes, and to look after 
the apportionment of the milk ; and th(‘ little Ixdl Imug round tin* 
neck of the princijial cow is a sacred synihoh As far as av( 5 know 
no similar kind of Avorship has been found anyAvhere ; hut it is 
‘'vident that it might he discovered among sonn*. other solitary 
])eopl^ of India or of distant ])arts of Asia. It Avoiild then l)(nioni(* 
j>rol)ahl(‘. that they had livinl together, and ])ossibl(i that they 
might he of one and tlie same race. 

The Mijicifd deform at ion of the Ueml sIioavs also hoAV mmdi may 
he gathered from ethnic customs. Erom the Caucasus to Fraucii 
we come on the track of jieoplcs who practised it after oiui particular 
fashion. On tlie other liand, in America, previous to our era, w(i 
^^ee a peoyilo aaIio also practised deformation of the head of so 
^peci.al a character, that Ave arc able to trace all the spots at Avhicli 
it sojourned in its journeyings through both Xorth and South 
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America. Wo frequently discover a deformation produced in 
another way alongside of, and even among, this same people. Wliat, 
relation is there between the two races, both having one and 
same custom, but that custom modilied in two altogether dilterenl 
ways'? Tly supposing them to be the issue of one and the saiin^ 
stock at a very remot(i period, would there be any relation between 
this stock and tlie European part of the Caucasus ? The question 
cannot be solved j but further researches may clear up tlio 
matter. Alrcnidy in Asia we see otlier defopinations showing tlunn- 
selves, as if to establisli another link between Europe and tin; 
Americas. 

The practice of scalphuj is one very extensively carriinl on in 
North America, where each tribe of Indians has its special metliod. 
Duncan also found it enqdoyed in Africa in 1845. Tlui ancitnifc 
JScythians {Burton), the ancient Germans, the. Anglo-Saxons, and 
(wen the Erencli in 870, accordhig to the Abbe Doinenech, had 
r(^course to it. 

Tlie institution of caste, regularly established in India, ami 
found in Australia in a rudimentary state, as well as in some ])arls 
(»f the Malay peninsTda ; the custom of fafoolinj with tin; ncedlt; 
in some countries, and l)y scarifying in otlnu-s, as widl as ilir 
different marks adopt'd by each tribe; the tatmo, so iiatiomil 
among the Poljmesiaiis that it makes one suspicious whence this 
(iustom originated ; the universal praedico of cdiewing the betel-nul 
in the Malay archipelago — -are so many ethnic characters for oiii' 
e.onsid(?rati()n. There are a number of most singular ])ractices con- 
nected with the period of pul)erty, or adoptiul in infancy, and 
which are designated by the general term ethnic mutilafions. 

But of all customs, the most varied have reference to the 
method of disposing of the dead. Jlesides the. dolmotis, tlmiv 
are the tumuli of ancient KSiberia, of North America, and of tin’ 
Gauls of the Bronze Age; the canoe of the Patagonians; the 
practice of embalming of tiie Peruvians, the Ouanchas, and the 
h'gyptians. Sometimes the corpse is burnt, or simply smoked, or 
eaten by the relatives. Sometimes it is allowed to putrefy on the 
branch of a tree, or left to vultures on a lofty wicker structiu’c or 
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on an exposed tower, as among tlie l*ars(‘es, &c. Sometimes we 
see tlie bones prepared, and hung round the necks of relatives, 
as among the Andamans ; or the head only, with the face pre- 
siu-ved witli its usual expression {chanchaii), as among tlie Jivaros 
Indians. 

r>ut it is not our purpose to describe the general sulijcct of 
(*thnic clianicters. This sk(d,ch, therefore, must suffice, inasmuch as 
a treatise on etlinology about to be published in the “ Bibliotheipio 
(l(‘s Sciences Contemporaines ” Avill, no doubt, treat of them in 
iletail. 

Linrimstic cluiraetevti are one of the most valuable sources of 
information connected Avith Anthropology. 

LhKjaidlcs is tin* comparative study of the elements of (?ach 
language, as philolixin is th(‘. com])arativ(‘, study of the literary 
})roductions of a language. The two fundamental points ii])on 
which the former bears are the vocabulary and the grammar — tlaar 
prc'sent state, their derhmtion, their origin. Eveiy languag{; has 
passed through three conditions, has ha<l three phases, Ixifure its 
arrival at completeness. 

8ome langnag('s have passed through tlu'si* ia])idly ; ethers, after 
continuing for a lengthened period, have stopped at the iirst oi* 
s(.‘coml stag(‘. of their development. Hence Ave, have thu'e ty]‘es of 
language—monosy liable, polysyllabic or agglutinatiA^e, and inllective 
languages. The iirst arc represen t(‘d by tlu; (diinese and its 
(liali*i.-ts ; the second by the idioms of the American, P>as(pi(', 
l>erbf*r, IMongolian, Finnish, Ac. ; the third by tlu^- Simiitic and 
Aryaii laiiguag(}S. Our European languages bi'long. Avith about 
two (exceptions, to this last class. 

By an analysis of vocalaularies and e.specially of root-words, by a 
comparison of grammaticial forms and constructions, one of the first 
results of linguistics has beeai to divide the eight hundrcul knoAAUi 
languages, Avheiher (haid or liAung, into families; thes(^. again being 
subdivided into gemu’a and species according to their degree of 
resemblance and affinity. Some of these families include but one 
knoAAUi genus, as the Basiiiie ; in others there* are? a great number of 
genera, as in the IJralo- Altaic or Turanian, Avhi(jh is divided into the 
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Sainoyecl, the Fin, the Turk, the ^loTigol, and tlie Tungus languagu.s, 
and each of these into different dialects. Some are so pcn^fectly 
distinct in their mechanism and in tlieir constituent elements— as 
the Indo-tiuropean or Aryan, and tlie Syro-Arahic or Semitic, in 
spite of all the attempts of specialists to hnd in them points of 
contact — that tli(\y give one the idea tliat at tlie time of tlieir 
formation th(i races which spoke tlieni lived ahsolntely separaicM], 
without haviiig any communication with other raccis. M. Ihniaii 
states the fact, and goes no farther. j\[. (hiaveo is more delinilr. 
lie says: “We might put Semitic children and Iudo-Europ(‘aii 
childiH'ii a])art, who had been taught by deaf-mutes, and we should 
find that the former would naturally s]>eak a Semitic laiiguagv, the, 
latter an Aryan language.’’ AVhence the conclusion that the type of 
language is independent of the will of Man, and the inevitfiMe 
product of his c(‘rebral organisation. 

The arguiiient is considerably in favour of llie ])olyg(Miisti(‘- 
doctrine. At the moment when Alan acipiired the dignity of Alan 
by the acepnsition of language, he was dispersed in groups or 
distinct races on the surfacii of the globe. JMow the iiumher of 
these irreducible languages is enormous, without speaking of those 
which have become altogether extinct. The (juestion as to Ha* 
invcursor of these races remains uiiIoucIkhI, and does not bLdmig lo 
linguistics. Another result of the disti-ibutLoii of langiiages by 
famili(‘s, is its application to the classification of races. AV(‘- must 
not lay too much stress on tliLs. 

Languages, like systems of mythology, methods of numeration, 
and all ethnic customs, often continue in the. centre', wlu'uc^.^ tluy 
have taken their oj-igin, and have greater chances of being i)(a- 
petuated in sucli centre, though tliey frequently change it. Tlu-y 
are transmitted fnmi one race to another, or from one feoph? to 
anotlier, in whole or in 2)art, especially when the language of Iht} 
invader is a more perfect one, and corresponds Letter Avith his ii<‘W 
habits. AVords having relation Avith ideas recently acquiicd an* 
the hrst to pass away, the old ones become modified, then changes 
in the grammar take place. 

Some groups of the vanquished peo])le resist more. 


Protectcil 
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Ly tlioii’ customs, tlicir s]nnt uf imle])(‘iidimco, or Ly tlK'ir settling 
<lown ill oLsciire places, they rf'tain tlicir idiom for a long ])t'riod ; 
hut foreign inliuence continuing, ivlietlier friendly, hestile, or 
i*nliglitened, their laiignnge in time yields and becomes absorbed. 
There is in fact a struggle. The Franks of Xcnistria, loss civilised 
than the (hillo-liomans, were not abl(‘- to force their language upon 
them ; on the contrary, llu‘y lost their own. The soldiers of liollo, 
less than a liundiiMl years aftc^r tlu* cession of Xorniandy, spoke 
nothing but French. Their ilescendants ivere unable to commu- 
nicate the French language to England at the time of the, invasion 
of William the Compieror. The 8axons, on the eontrary, live or 
six centuries previously, not only had tak(Ui ])ossessi()ii ol’ Fiiglaiid, 
Imt had forced their language on ils somi-harbarous iidial)itants, 
upon whom the Itomans had only made ji ])assing impression. 
In th('s(i (iases, number was everything. With us, on the contrary, 
as regards the influema*. of th(5 Romans, it was their civilisation 
which decided th(‘- point. The Fidtic. language lias Ixuai ])rogres- 
sivoly latinised thi'onghout. We. do not now Jind traciis of it 
except among the peasants living out of th(3 usual ])at]i of civil- 
isation. The (Jeltie. hingnagc itself ivas not aiitochthoiious in 
Gaul, it had beim brought from the, Fast by a dilfeivait nuie. Tliat 
which had pi'ccoded it was the Euskariau huiguag(3, vestiges of 
which a?ie found in tlui geographical names dispc'rsed tlirongh 
Spain in ancient Aipiitania, and as far as into Corsica, Sardinia, 
and Sicily, according to Jinmholdt; this is the 2 ^^‘L*scnt Basque, 
language. M. Broea is disposed to think that its area extended 
at a remote jjerlod ovT*r the whole, of Western Fiiro[)e up to th<*, 
])oint towards the east where it meets with the Fin languages. 
The languages noiv ujed by the ])eoples scattered ovi’i* the globe 
are not therehmi necessarily those which tlu'y spoke originally. 
The community of language between two i)eoples, or even between 
two races, det(U'min(;d by their physical traits, docs not show that 
there was any kindred or connection between them, but simply 
that they had p.articipated in tlu^, same lot. d'hc Yakuts of the 
hanks of the L<ma in features pass for INFongols, and speak a d’urk 
language. The Voguls and the Hungarians both speak a Ein 
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language; the former, as to physique, are Mongols, and the latli i 
Knropeans, among the U]q3er classes. The Belgians speak Latin, 
and have remained Kymris. Linguists include imder the iiujik*, 
of Kaffirs all the peoples speaking the Bantou languages, as tin- 
Ama/.iilus of Kaliraria, tlui Makololos of the Zambesi, the jMjion 
gwes of the Gaboon ; their typcis however are dillerent. Evident!) 
a conquering people, speaking the Mantou, has become scattere(l 
through the whole of these various negro tri])es, and has bequeathed 
to tliern their language. It is for Anthropology to separate tlicni. 
In short, the characters tlerived from linguistics furnish onh 
“indications, and not positive information,^' to quote M. Broca. 
They are Jiot permanent, and simply biach us one of the phtise.'« 
which the- history of races has passed through. They are valiiabh' 
in the same way as ethnic and arclneological characters, but an* 
not to be ]da(*od in th(5 same category as anatomical and physio- 
logical characters, which are ])crpetiiated in spite of crossing niul 
the inlluence of external conditions. Tn a word, they frequently 
concern peoples and Jiot races. Certain of their elements iikuv 
or less resist absor])tion however. The vocabulary is th(j lirst 
altered, grammatical forms and all that which might be called tin 
genius of tin* language remain to the last. Eor farther detail W( 
would refer to the classification of races according to linguistic-^. 
])ublishod by Ered. Miiller in his “ Ethnographie Generale,” and 
especially to the volume “ Linguist upie ” (2nd edition; of the 
“ Biblioth^ue des Sciences Contemporaines,” the author of which, 
M. llovelacque, holds similar views to those wo have enunciated.^ 


Hidoncal and Archceological Clmradfirs^ 

If ethnic and linguistic characters are useful in enabling us te 
retrace the past histories of races wliicli have become united ti» 

* See also “La Linguistiquo ct TAiithropologie,” by Paul Broca, hi 
“B ull. Soc. (VAnthrop.,” vol. i., 1st series, 1802; “ L’Origine ct la llo[)ar- 
tition do la Langue Basque,” by the same author, iu “ Revue d’Aiitluop., 
vol. iv., 1871. 
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form present races, those of which avc are about to speak arc still 
more so. In Avhat way liave these races been brouolit into closi* 
contact with ou(i another or succeeded at one particndar point 'I 
AVhat struggles hav(‘. th('.y liad to sustain, what exanipl(\s to follow, 
how have they bi^coiiK^ commingled, and what remains of the most 
ancient of them SucJi are, in eirecl, the problems which are 
incessant]}^ presented to the anthropologist when called n[)on t,o 
settle the physical and even the biological cbaracters of races. 
Dirc'ct S(jurces of information are ha]»[»ily suthcieiitly uuiik'Vous. 
Besides those we have already examined, we liave written history, 
tradition, and all conu(*cted therewith — heroic ])o(ims, books 
of devotion, songs, tfec., inscriptions on rocks, as in liulia and 
Algeria, or buried, as at A'inevcdi; and lastly, prehistoric archieo- 
logj'’, which furiiislu's more than mer(i information on the subject, 
namely, the relics belonging to populations which ha\'e disappeared. 


II i>i(onj. 

History, as connected with our present snbj‘(3ot, concerns peo|)l(‘s 
in nearest connection with ourseHes ; it teaches us tluur migrations, 
their passions, their intellectual manifestations, their customs, looks 
back soine three or four thousand years, and thereby (Mialdes ns to 
trace the ohstacles to Avhieh they were, subjected at their origin, 
'fhe information indeed which we derive from tlie Gr(‘ek and 
doman historians scarcely extends beyond the sixteenth century 
lioforo* our era. If at that jieriod, which to some Avould seem 
far distant, Ave wore adequately enlightened, and wc* knew 
exactly the races Avhi‘;h inhabited the globe, and how they aviua*, 
distributed — suppose avo could look forward for a moment to a 
corresponding period in the future, crossing Avill have diminished 
the number of pure types ; the native race of America will Iiavii 
entirely disappiearcd — there Avill be no Es([uiniaux, or Ainos, or 
Australians, or Eosjesinaiis ; and anthropologists Avill only have 
whereby to recognise them, exhumed skeletons here and there, in the 
same Avay as Ave now have those which come to us from Egypt. 
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Iniagiiic their situation if it were possible that then* Averts no 
printed rc^eords, no monuments of any kind, and we ourselves lia-l 
210 cxisteneii. 'I'liey Avill .ju<lgc of tlic present jau iod as Ave do llmt, 
of thre(i or four thousand years ago. The question of iiifi'iior 
races Avill no longer bo in debate, the intermediate rac^es betweea 
Man and his nearest allies Avill have disappeared ; then'. Avill bi‘ no 
linking tlireads, no bc'ings octmpying a transition state ; ^lan AviJl 
stand out alone and resplendent to the vh'.w of delighted phihe 
sophers. Well, changes such as Ave are supposing must have Ix'en 
taking place in the tlire.e or four tliousand years of ancient auiliors. 
History Avhich Avould carry us back to that ])eri()d Avould be of tlii* 
greatest nssistanei' to us. Africa of itself alone wfudd give us pro- 
bably the key of the problem of iMan, the connecting link Avhicli lins 
disappeared hf'tweeii the I>osj(‘smaii and some other zoological 
l)eing. AVh('llH*r assist(al or not by arclneology, history narralcs 
that, under the tAVclfth dynasty, about 2300 n.o., the lygyihiaiis 
<‘onsistcd of four races : (1) Tlie Jio/, or Egyptians, pjiiiited iA‘d, aiK^ 
similar in f(jature to the peasants noAv living on the banlcs of llic 
\ih‘; (2) The Nannty painted yellow, Avitb the aquiline nose, 
('orresponding to the popnlations of Asia to the oast of Egypi ; 
(3) The. N((,sh.n, or ])rognatbons ni'groes, witli Avoblly liaii- (I) 
The TamahoUy Avhites, Avith blues eyes. It tells us that soveiit(*c!i 
centuries before our era, d'botiimes TIL, of the eigbte('iitli%dyjiast \ , 
carried Ids Auctowoiis arms over a mnltitiule of p(;oplcs, among 
Avdioiu are K'cognised (jxistiiig types of negroes of Central .Vfih i, 
and that in th(‘ year 1300 n.c., a sAA^arm of bavbaria,ns, blomh' Avith 
blue eyes, came, down U])oii tlio Avestern frontii'r of J^^g.ypt fnfin tJjc 
north, Avhilo in Europe, at the same 2 nomeut, an invasion lari 
h'aped over the Pyrenees, and banished the .kiguriajis and Sicaniau'^ 
into Italy, and the l])erians beyond the Ebro into Africa. ' 

In another part of the world, in Asia, history shows ns, on the 
frontiers of Persia, tAVo rival nations, one to the south-Avest, in Iran, 
the other to the north-east, in Turaii (a Persian Avord signifying 
“the country of enemies”). Earther oil, from b.c. 1500 to a.d. 250, 
many nomad peoples, one of Avhich, the Hiimg-Nu, encauips to the 
north of the Celestial Empire, and obliges the Chinese to build 
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tlio celebratpd Gn^at Wall. Tn India, a yellow people passiiiu; 
round the. foot o^ the Himalayas, and coniiiii;’ in contact with 
a black ])t^oi)le. Lastly, in Hranco, a secular sinp^'^Uj between a 
brown groii]), A\diich resists, and a sucec'ssion of invasions of 
blondes from the extreme end of Europe — a struggle, of v/hieh the 
])revious passage into the Iberian pirn insula was l)ut an episode. 
We also learn from history that more recently 38,000 Franks 
invaded the Gauls, substituting their own for the Jioman sway, 
which live centuries previously had compiered the Kyinils and 
the (Mts leagued together under the name of Gauls; that the 
Hungarians came from the banks of the Obi to establish them- 
selves, aft(‘r various revolutions, in the country Avhere we now 
line! th(*m ; that tlie I’arsees lied from their country during tlu^ 
seventh century, dividing into Gvo groups, the one going to th(‘ 
Caucasus, wdiere it is almost extinct, tlu^ otluo* to I>ombay, whei-o 
it now prospers, juimbering some 40,000 souls. History speaks 
also of the IMalays snaking their appearanc<‘- in 11i(‘ island of 
Sumatra in 1100 ; of Manco-(ai])ac, founding diiruig the. el(‘.venlh 
century tlui d^masty of the Incas of Peru; of the ^^aliuas, who 
emigrated from Florida before tlie Christian era, leaving ]\I('xicoin 
A.D. 171, some following the IMississippi towards the north, otlu'rs 
going to the Isthmus (if Panama toAvards the south. 

Put it is necessary that we should impiii-e as to tlie results of 
the wars and migrations of peoples, the iiumlxn- of th(( invaders 
and tlu'ir characters, AAdiether they consisted exidusively of Avarriors, 
or Avheth(*r women Aven^ assoc'iated AAotli them. In one ])laee, Avli(*re 
a eomitless hordt^ like the. Huns, under Attila, in Western Luropc*, 
or the Gauls, under Genseric, in the Atlas mountains, passes like a 
hurricane, Aviihout h\‘\ving a tim^j* ; a continuous current, lik(' that 
of the Ivymris in Gaul, the Saracens (Arabs and Perbers) in Sjiaiii, 
or the Portuguese in South America, modifies the physical type. 
ElseAvhere a handful of iiidmdiials makes a good d('al of noist*, 
gives its lauguagv, as well as its religion and its civilisation, to the 
vanquislied, ami has no other iiillmmce on tluhr type. The 
Pluvnicians have long h.een in relation Avith tin', coast of Barhary, 
as well as with the sea-coast generally, and, Avith the exception of 
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two or three colonies, have not left a particle of their hlood amoni; 
their dependents. The name by which the peoples are called is 
no proof of their real origin. The English derive theirs from a 
Germanic tribe, the Angles, who inhabited the country to the 
north of the Elbe ; the French, from another Germanic tribe, the 
Franks ; the Eussians, from Kossi, a Scandinavian whose family 
governed for many ages at Moscow ; the Eulgarians, from a 
Finnish tribe, who made their conquest about the seventh century, 
l^ach historical datum requires, like linguistic and ethnographic 
(iharacters, to be carefully weighed ; and conquest, however pro- 
longed, does not imply a fusion betwceTi the victors and tlie 
vampiished. 

The question is of direct interest to us, (}spccially with reference 
to the Aryans. Linguists, finding that all the European languages, 
with tlie exception of the Easque and tlie Finnish, are derived 
from the Sanskrit — that before the dispersion of these languages in 
Central Asia, they possessed words for the metals and for the 
various implements of husbandry — mythologists also recognising ii 
reciprocal relation between the various religious myths of the 
peoples of the West and those of the East, came to the conclusion, 
the former especially, that the large mass of the peoples of Euro])e 
were Aryan, and had come from Central Asia. A reaction has 
now set in against this belief. A comi^arison of the repains of 
ancient races found embedded in the earth in our own country 
with those of the populations which have succeeded them, shows a 
(continuity of type more or less persistent, which the infusion of 
foreign blood from time to time alone interrupted, with ♦here 
and there a mongrel, or disappearing altogether. 

Eut there has been no positive proof that tj^e Aryans of the Fast 
carried with them into the West any thing beyond their oivilisiug 
influence, their language, and their knowledge of the metals. It 
may be questioned whether this influence has not taken place iu 
consequence either of a succession of direct emigrations, by a sort 
of infiltration, or by commerce. In France, on the other hand, we 
are not Aryans by blood, but by a superposition of various races, 
the majority of which are Kymric in the north, Celtic in the 
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centre, and no doubt bearing tbe nearest analogy to the aborigines, 
at least to tbe ancient people wliose relics have been discovered in 
the caves of tbe Pyrenees and tbe Perigord, in tbe south. 


Tradition. 

Tradition frequently steps in where history is at fault. History 
at first was simply tradition committed to writing. Such Avmc tin', 
sources whence the first historians, Herodotus, Moses, tK:c., drcAv 
their supplies. The 20,000 verses of the Fin poem, I’lie 
Kalavela,” were for long ages preserved orally, before they wcjri^ 
brought together and written down by E. Lonnrot in 1850. Again, 
the various pieces which enter into this compilation are slightly 
anterior to the introduction of Christianity into tli(^. norfhei-n 
countries (ninth to the twelfth century). 

The “ Iliad was founded on some tradition respecting the connofs 
tion of the (rreek ancestry with Asia Minor, towards the cJosi', of the 
llronze Period. The ‘‘Eamayana/’ and still more the “ M ahabharata,^^ 
rehearse the exploits of the first conqu(*rors, when India was 
peopled by a native race represented with lieads like an a])e. The 
migrations of the Polynesians, from the island of lloroto or Jlouro 
to the various islands of the Pacific, arc only known to us by t]i(> 
national songs and the local traditions gleamul from each island 
and put together. Traditions ought on no account to be despised. 
When the Ainos represent themselves as coming from the AVest in 
compadiy with a dog, and the Tchuelches of Patagonia idso afliriu 
that they sprang from the AVest, in spite of the enormous distancii 
which separates them from any other land in that direction, tliis 
ought to> make us reflect seriously on the subject. 'IIk* most 
astonishing migrations moreover are quite possible. Lyc‘ll luain- 
tained that Man, however savage, transported to any part of the 
globe, would at last bring it entirely under his subj (action. By 
land there can be no doubt of this; rivers, mountains, forests, 
swamps, deserts, he leaps over them all, either in masses or in 
groups, whether for his own pleasure or by accident. M. de 
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Quatrefages, in Lis lectures, tells of the exodus of a horde of 
Kalmucks, who, to the number of 400,000, including women and 
cliildren, and in spite of the most incredible obstacles, made a re- 
markable migration from the banks of the Volga to the eastern 
confines of Chin.'i. Voyages by sea, under favourable circumstances 
of one kind and aiiother, are no less possible. Islands freciuentlv 
bring into connection the most distant points, like those stei)ping- 
stones which wo threw into the stream to enable us to cross to tli(‘ 
o])posit(j bank. It is thus that by Kamscliatka, the Afiniiian 
Islands, and Alaskas, or directly from one side of Behring’s Strait 
to the other, the Esquimaux have easily been able to roach America. 
In this way, from Asia to the centre of Oceania there are two 
natural roads, the one. by tln^ islaml of Eormosa, the Philippines, 
and the Moluccas, loading to the Fiji Isljinds, by passing along tlie 
chain of the Solomon Islands ; the other by the peninsula of 
^Malacca, the Sunda archipelago and Timor to Australia, and on to 
Tasmania. Independently of the various islands scattered about, 
the wind and currents lend their aid. The most contrary winds, 
blowing almost constantly from one particular quarter, change at 
certain periods of the year ; and close to th(^ strongest current 
1‘UTiiiing in one particular dire(dion there is always a counlcr- 
cAirrent. Tlie (Inlf Stream of Mexico, and the Ik^uatorial Current 
of the Pacific, arc no exceptions to this. 'Iliey pursue tln^ir course 
in one direction for a great distance, hut hy counter-cuirciits 
they absolutely return again, as we notice in some of our rivers. 
So, however inaccessible or lost in mid-ocean a solitary island may 
appear to be, chance as well as man’s will, however inexj)ei'iciiced 
lie may be, may always bring visitors to it. This is how vessels 
coming from the Marianne Islands made the, Carolines, which Aveo* 
situated at a distance of 600 kilometres. Tradition, e^n niore 
than history, furnishes a multitude of similar examples. 
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Arcliccology 

Makes its appearance when history and tradition are both at 
fault ; not the arclueology whose aim is to discov(‘r the traces of 
known events, like ine Itetrcat of the Ten Tliousaiul in Asia Minor, 
the sojourn of the Eomans in Great Britain, or th('. passage of the 
lied Sea by the IsraoJitcs; but that which belongs to populations 
of which no history lias come down to us, whether written or oral, 
and which inquires into their customs, their industry, their com- 
merce, and even the* ir objects of thought. This we term pvchiMoric 
archtv.ol ()(/}/. This science makes us acquainted with the dolmens, 
their contents, and the sepulchral object for wliich they wore 
designed. It shows them to us in every direction from the north 
and west of Euro])e as far as Algeria. It examines the caves which 
are used as a substitute for them, in places wliere tlujy are found 
naturally, and in countries where, owing to the chalky nature of 
the stone, they were easily excavated. The tumuli which are seen 
from cast to Avest across the middle of Europe from the Caucasus to 
the plains of Champagne ; those of Siberia, for example, examined 
by Meunujr and Eichthal, and afterwards by M. Desor ; those of 
the northern part of America ; the constructions called Pelasgic, 
in the ]\fediterranean, Kaffraria, and Arabia ; the monoliths of 
Easter Island, representing human figures ; the refuse heaps of 
Italy ; the kjbkken-moddings, or kitchen-leavings, close to the 
sea-shore, in Europe, in Patagonia, as well as in the Andaman 
Island* ; the pile-villag(!S of Switzerland, tfec. 

To archaeology in general we refer all that s})(5cially has reference 
to the kl(dal Age, andj^o prehistoric archieology that which concerns 
the two {Jtone epochs, the neolithic and the paleolithic. 

We were just now contemplating with wonder the changes Avhich 
will probably take place in three or four thousand years to come in 
the races now existing, and wc were picturing to ourself those 
which have possildy been jiroduced during the last three or four 
thousand years. This lapse of time is, however, but a trillc as 
<iompared with the ages which have preceded it. One of the first 
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dates of histmy fixed fiy Mr. Henry INEiirtin, is ahout the year 
IfiOO n.o. J0gy[)tian annals inako niention, at this period, of 

the advent of a Idonde peojdc from the north, whose appearanci', is 
coincident with the passage of the Celts into Spain. It, liowever, 
was douhtlcss merely one of the last ellbrts of the same people to 
spread towards th() soiitli. The dolmens of Algcn’ia and ^loronco 
testify that at a previous period invasion after invasion of the same 
populations had taken place. Some of theses dolmens contain iron, 
and even historic medals; others, ami these th(‘. larg('r niimhor, 
contain only polished-flint imidements. It is therefore presumahlo, 
that the conclusion of the Polished Stone epoch in Algeria occurri'i I 
ahout the period of the last invasion of the blonde people d(‘scrilKHl 
by the Egyptians. This might be fix(Ml in Africa, about th(', yciir 
2000 B.c. Put Africa was nearer some of the commercial sources fmni 
which iron came, and it is very likely that the exact terminal, inn of 
the Polished Stone epoch in Western Europe ought to ho put farther 
hack still. AYhciuiv^'r it may have terminated, there is ]io (hailit, 
that the duration of the Polit<liP(l Stone, or XeoJiUiir, epoch, was 
very lengtliened one. It was of snfiicient duration to cover Eur('>i)i\ 
from Scandinavia to Cihraltar, with megahthic monuments, witli 
grottoes used for purposes of hurijd, as Avell as for dwelling-plfict's. 
(treat events, such as Avars and invasions, took place during tlio 
period. J^'oav races .s|)rang up Avliich liad time to cross Avitli 
the , ahoriginal races, and to form almost as many mixed races as 
exist at the present day. The duration of this ]mriod, hoAvevm’, is 
as nothing to that of the Roiirjh Stone., or r<(h‘olitld(- periofh Avhicli 
preceded it. ^Vt the commeiiccuneiit of tliis latter, the cavei^i-hmir, 
the iiiammotli, the rhinoceros Avith partitioned nostril, inhahited 
the Avhole of Erance. A considerable dimiimtion of temperature, 
had favoured their emigration from the north, no doubt, ahd driven 
them towards the soutli, or had been the means of destroying some, 
of the species Avliich had ])receded tlicm. At one time, the g]aei( 3 rs 
had become greatly extended in our country, a relative elevation 
of ternperature folloAved, and assistcal in the development of tlio 
faiina and Flora. A second cooling and a second extension of 
glaciers then supervened. Man hunted the great animals above 
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fpfciTcd to ; this was th(3 ]\Tammotli Age*.. Ihit they began to 
diininisli in numher, witli the excAiptiou of one of them, tlie rein- 
deer, which, on the contrary, niiiltiplied {(,d hiflnitum. Idiis was 
the Eeindecr Age. Civilisation and tlic taste for nrt hecamo 
developed, particularly in the Perigord and the Pyrmioes. l\Tan 
was passing a sedentary life and had notliing, conscqii(‘ntly, of tho 
l\longol race about him, all these things betokening his physie-al 
character. Then the earth ])ecanie progressivudy warmer, tli(‘. ridn- 
(Icer reached the north, the ibex and the marmot were to ])e seen 
on the mountains. 

During tliis eoiisiderabh'. ])]iase, and especially at its commeTice- 
ineut, our valleys were formed. The bed of the Seine, of which some 
remains are still visible at Alontnuiil, was fifty-five metres in lieight, 
and consisted of thosi^ deposits which are termed the .ancient sca- 
lovels. Later on, the bed becajiie about twenty-five metres lower, the 
lowest alluvial deposits of Greindle were formed, .and then slowly 
bocamo fdled up, forming the banks a.s we. now see th(nn. Jlow 
(‘iui Ave ]) 0 ssibly d(d.ermino the interval Avliich must have elapstsd 
between these various de])osits ! 

At the iMammoth period, distinguished more p.articidarly by tho 
fossil l)oncs of anim.als and the rough flints hdt in tin* alluvia 
of rivers, Man constructed only coarse stone im])lenH*nts, and 
‘‘Specially those of tlie .shapes called Ach^ul^ so abundant in 
die valley of the ISomme. At the following period, int('rm(>diat(‘. 
between the Mammoth and the Eeindecr, he preferred those forms 
teriiKul Dit Moiidicr, Latew on, that is to say at tie*. Eoindee.r 
('poeh proper, in the valley of La Vezere, we find liim taking 
U'gular ships in the p.-ith of progress. Instead of tho hea^y niassiv(i 
implements, flakes of flint Avere used for javelin points, or hx(id 
iu handles* after the fashion of oiir graving tools. Man soon 
iitilised th(i bones and horns of the reindeer for the purpose of 
constructing implements of every description, oven needb'S and 
bdi-hooks. In other ])arts of Franco, as at Lxcideuil, at Solutre 
the Pyrenees, the mcithod of working the flint continued to 
ioiprove, and implements in the shape of laurel Itiavcs, Avith finely 
diaipened borders, bo(iame common. It Avas then that the art of 
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polishing the Hint must have commenced, one possibly imported by 
some conquering nation, luit probably also ])y the application to tin* 
stone of the process which had already been practised upon bone. 
This double epocdi of the ^rammoth and Ttcindeer was therefore i\ 
considerable one, and yet from the ^lammoth period to the preseel 
tiuKi the interval is almost nothing as compared with the period 
during which IMaii previously existed. The temperature in Europe, 
(contrary to that of the succeeding peiiod, was hotter than it i> 
now. Man, whose Hint impleiuents have been found in tin- 
ITiocaiiio formation of St. Prest, hunted the EJeplLa>i nurrliUonaHs, 
tlie Rlunoceros etrudcu-^, the IL Merckii^ and the H, IvpivHuunx. 



Fig. 42, — Neanderthal skull in profile (Maniiuoth epoch). 


At the close of th(*> Miocene epoch, when we have the slnli 
h(^aps of Pouaiice, Man was in contlict with tlui mastodon aa»i 
tlie halitherium, and he possessed a knowletlge of fire. AYc aiv 
I(\ss acupiainted with his ancestoi-s who worlv(!(l th(} flints fmmd i'V 
tiu; Abbe P>ourgcois at Thenay, in the loAver Miocene, below tlu* 
La Leaiice chalk. But his existeaicc at that epoch — oiu' but lihk 
tlistant from the period at which are deposited the Aleudofl millsioii' 
or tlie Fontainebleau sandstone — is a clearly revealed scientific fart. 
Wc possess his implements : they indicate a tolerable amount cf 
intelligence : but his remains arc wanting. U]i to the pre.^cait 
moment arclueologists, or rather geologists, have never found thr 
smallest fragment of a Immaii bone. All these questions will hr 
considered in detail in the volume of the “ BLbliotheque rUs 
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Scioncori ConteinporaiiiGs,” now in the press, entitled Arch^o- 
logie Preliistori(pTe,” Ly M. Giibricll(‘, de MortHlet. 


Prph is/or/r Parrsi. 

Ilumaii palieontolngy (^(jmmcmccs with the Post-plioccne or Mam- 
moth ejjoch. Examples of it are few in num])er, and are not 
readily capahle of classification. J)e (J.uatrefag(‘s and Ihimy, 
however, liavo not liinched from this difllcult task.* l>y joining 
together frfigments of male skulls from Ganstadt, Eguisheim, 
Brux, l)(mis(‘, and the X(‘andcrthal, and female skulls from 
Straengem es, L’Olmo, and (’li(Ey, they succecMled in discovering in 
them certain common characters; that is to say, doiichocophaly, a 
remarkal)h‘. sinking of the vault of the skull, or ])latyce 2 )ha]y, a great 
recession of tlie frontal hone, and a very jnarked dovelo|)ment of 
the superciliary arcln's. Of all th(‘ speciimais the most remarkahle 
are the calvarium of the Neanderthal and f.he j’aw of La "N^auleth*. 
.Vnyone ticcustoniod to handle the skulls of ihe. anf liro])oid a])es 
will he immediahdy struck Avith th(' groat r(‘semhla,nce h(}tw(;en 
them. The Neamkirthal especially reminds one of the calvarium 
of tlu'. female gorilla, Avhich is similarly stavecl in as it were, or of 
the skndl of a hylohate. The superciliary arches are altogether 
simian, rnllliougli the. skull is dourly human. Its capacity, 
estimated at 1:200 emhic centimetres, dissipates all doubt on the. 
subject. The jaw of the iS^aidette is not less remarkahh' by tin*, 
obliteration of the tuhcrcles and of tlui projection ol' the chin; 
there‘-"is complete prognathism of tlic body of the bom.*, analogous 
(jascs of Avhich are seen in races now existing, altliougli not to the 
same extent. We nvr, unable to come to any decided conclusion 
upon thi^. matter however. 

The characters of the Neanderthal are found, though in a less 
degree, in the majority of the other specimens collected by 
MM. de Qiiatrefages and Ilarny, to which the generic name of 
Camtadt Race has been given. It is not impossible, however, that 

* “ Crania Ethnica. Lcs Cranes des Races Humaincs, decrits par MM. 
de Quatrefages (;t E. T. Hainy.’* Paris, 1873-75. 



438 


PEEHISTORIC RACES. 


[Chap. ix. 


this type was an excc'.ptional one, and that these were cases of 
atavism, and represented less a race belonging to the ManimotU 
Age than one of tlie riioceno or Miocene epoch. This is, no doubt, 
the case as regards the famous A'anuKiua skulls in the jMuseinn, 
whoso prognathism is most remarkable, although they came from 
the midst of a Hottentot race. They might be the representatives 
of a previous African race whicli had become extinct. From the 
meteorological and geological changes which took place at tb(‘ close 
of the Mioceiui and ITiucene epochs, we can easily uiulerstaml 1i<»av 
it was that the majority of the inhabitants of Theiiay and Pouaucti 
succumbed, and that only a small number, namely, those who wtirc 
able to escape from the destroying causes, survived. Now tin* 
inf(',rior races disappear, while the su])erior increase in number. Tliis 
fact, however we may explain it, is one against wliich it is imoos- 
siblo to contend. At that prodigiously remote period theni wi re 
necessarily inferior as well as superior rac(!s. The same law avus 
( loubth'-ss in existence then as now. It is possible, therefore, wh’li* 
admitting that the Neandertlial Avas an exception, that it represents 
one of those inferior races which has disappeared. It Avould bo at 
the Mammoth period, in relation to anterior races, as a tribe or an 
individual, Avhether Indian or Negro, Avill bo in three thousajid 
years in relation to ourselves. 

Admitting tliat the Neanderthal belonged to a race of t^e period, 
or to an anterior race, is it the skull of a man in the sense in wliicli 
we use the term 1 In other words. Had he or his ancestors to answer 
for itl We know that the man of the upper Miocene period w;\s 
acquainted with the use of lire. In point of fact. Was tin? 
Neanderthal race more nearly allied to the Anthropoids, whethc'i' 
known or unknown, or to ourselves 1 We ►^mply ask the (luestioii. 

The palccontological remains of the succeeding e.poch, oi^Keindcor 
Age, in Western Europe, have been studied by the authors of the 
Crania Ethnica,” by whom they have been termed the Cro-Magvou 
Race, taking as its type the subjects exhumed from the cave of that 
name in the Perigord, by Christy and Lartct. As compared Avith 
the (.^anstadt race, they seem but of yesterday. After an exami- 
nation,. in 1872, of several x^arts of the Cro-Magnon cave previously 
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untouched, we weie of the sanic opinion. Tlieir esscintial characters 
are as follows, acc.ordin^’ to He Qnatrefagi's and Hamy ; Tliey arc 
dolichocephalic, like tlie skulls of the Caiistadt race. They have a 
high forehead, broad, and well developed above tlie superciliary 
ridges, of average size, the vault being rather high, with a line curve 
continuing regularly from the forehead to the obelion, where it 
bends down to form an oblicpie flat, which is continued on into the 



Fig. 43.— Skull of the Old Man of Cro-Magnon, Eyzios (Rciii<iocr epoch). 


supra-occipital region. The frontal bosses, wliich are as though 
flattened in the precej^ing race, are in this high and projecting. 
The face* is broad and short in relation to the maximum length of 
the skull, the orbits are deep, in the form of a ])aral kilogram, having 
a minimum index of sixty-one, the smallest on record. There is 
considerable prognathism at the sub-nasal portion in tlio old man of 
Cro-Magnon, namely, 62 - 8 ° according to one measurement, as much 
as in the most prognathous negro. In looking at this last trait of 
the corresponding prognathism presented by the other specimens of 
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the same group collected by l)e Quatrefages and Ilamy, Ave are 
nevertheless inclined to tliinlv that this old man Avas an excej^tiem. 
One of the (Irenelle skulls, on the contrary, (‘xhihits one of tli(> 
Aveakest prognathisms Ave liaA’^c examineil, namely, 86 * 7 °. I’Ik* 
projection of the mental eminence of the loAver jaAv is considerjihle, 
and is in strong contrast Avith the absolute obliteration of the sanu; 
part in the Nauhdte jaAv. 

The Cro-^Iagnon rac(‘, if Ave may judge of it by the bones in or.r 
possession, Avas of tall stature, I'obiist, the skeleton prc'senting tin; 
characters Ave have described above, namely, the platycnemic 
the anteriorly-channelled fibida, the thick llnea aspera of the femur, 
and the curve of the upper fourth of the forearm. After the Cro- 
Magnon race, the authors of the ‘‘Crania Ell mica” describe inW estorii 
Europe certain less frequent types of the Paleolithic epoch, nnmely, 
tlie bracliycephalic tyjAe, represented by the skull discovered at .La 
Truchere, near Lyon, close to the Elcplias prlmuientus, and hy two 
or three other skulls found at Greue.lle, near Paris, in the alluvia of 
the middle levels above ihe dolichoccpliales of the previous races , 
the Mesaticcphalic and the 8uh-brachycephalic typo described uiidor 
the name of Favfooz Ihtcc, and found in the strata posterior to lliosc 
of Cro-Magnon. It remains for us to make a riifiivnif', of the r(;siiil^ 
to Avhich the various communications of M. Broca have l(‘d A\'itli 
regard to the region Avhicli at those epochs has greater ii]ter(',st foi 
us, namely, our own country of France. 

AVhen the adinirahlc discoveries of linguists had estahlished 
the kindr(‘d and relationship of the Indo-European langnagt's, wu 
Avero led to hclicjve that Europe had hecn peopled, as avo smd 
noAV, hy immigrants from that region of Asia in Avhich avc might 
discover remains nearest akin to the coiiimon linguistic stock. 
Various considerations, nioreov(‘r, led us to su])])Ose t!iat tlu*sc 
immigrants carried with them the use of metals, religion, 

But tAVO langungos, Avhich tAvo small groups of peoples spok(\ 
escaped the g(‘neral hiAV — namely, the Eins and the Basques. 
Eetzius, ascertaining that the former Avere hrachycephalic, thought 
that the latter were so likcAviso; and noticing that the Savc(1p3 
around him were dolichocephalic, formulated his celebrated pro- 
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position, that the autochthonous race of Kuropc was hrachy- 
cephalic, and that wliiidi came after dolichoee|)halic. Gradually, 
however, M. Broca was enaldod to ])rove from nhundanw' of facts 
that the Basques are doli(ihoce2)lialic, and that the proposition of 
Retzius ought to he reversed, tlie juost ancient iiihahitants of 
Europe heing dolichoc(q)halic, and tliosi* coTuing afterwards brachy- 
(iephalic. Thus the most anciiuit race of Erance represented by 
llie three Cro-^Magnoii skulls, tlie two of Lauge.rie, tlic tliree of the 
middle and lower levels of Giuuielle, had a dnliclioeephalic index 
of fr(jm 73 to 7o. So the race from ibe cavern of T Homme IVlort, 
which h;is all the api)earance of that of (To-Magnon, has an average 
index of 73-22°. 

The precise pcaiod Avhen the l)i‘achycephales penetrated into 
Western Europe has not been determined. Certain little tribes 
with round skulls h,‘iv(»- possibly made their appearance here and 
there since the Paleolithic epoch, but they have only done 
so in large numbers at a labT period. At the close', of the 
Rough Stone ('pocb, at Solutre for exam])le, M. Broca proves the 
existence of two races united tog{dlier, tin* one dolichocephalic, 
liaving the appearance of the race of rilonninj Mori, ibe othrr 
sub-bra(diyc(q)halic, a])i)roaching nearer to the Eurfooz race. 

Tn England the facts are dete.rmined in a ])recise manner. There 
exist in .that country two soils of dolmens, the long, e, idled loiuj 
harrows, containing only polished-stone inqdements, and skulls for 
ihe most part thoroughly dolichoceplialic ; the others rouml, and of 
a different construction, the rouml harrows, containing mi'tiil, and n 
great 'tiumher of hrachycephalic together with dolichocephalic skulls 
of the preceding race, as well as mesaticephalic, the issue no doubt 
of crossing l)ctwi'('n tl>e two. 

The d?Lt(i of their first appcaranei* in England is therefore fixed. 
They came in at the close of the Polished Stone period, at the 
•same time as the nielals. But did they arrive directly, or hy 
passing through France'? The track left hy the hrachycephalcs 
on the Swiss frontier, at the extreme point of Brittany, would 
incline us to the latter view. It must he admitted — (1) That 
the most ancient inhabitants of France were dolichocephalic ; 
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(2) That a small number of brachycepliales afterwards crept in 
among them, but Avithout changing their ethnic basis; (3) That the 
immigration of these latter towards the close of the Paleolithic 
epoch Avas remarkable from the fact of its limiting itself to certain 
points of territory, as the IMacoimais ; (4) That an invasion must 
then have been made from tlie north, bringing Avith it the custom 
of burying in dolmens or grottoes, but Avhich being dolichocephal os, 
or numerically very inferior, bequeathed to the population its 
dolichocephalic character, though someAvhat lessened (indices in tlu^ 
dolmens in the neighbourhood of Paris 75*01 ; in the grotto(\s of 
La Marne, Avhere it is less pure, 77*78) ; (5) Tliat, lastly, the 
invasion of the brachycepliales already commenced in the e.ast, anti 
probably passing l)y tAvo currents, the one b(dow, the other above 
the Alpine range, assumed greater proportions at the close of tin* 
Polished Stone p(a*iod, traversed through the centre of Franco, ami 
there crossed Avith the ancient aboriginal race, giving origin to tlio 
new historic race, Avhich Ave shall describe farther on, under the 
name of Celtic type. All these questions have to do Avith Aiithro- 
])ology pure and sinqile, and especially Avith craniometry ; but the 
impiiry as to their elements, the diTermination of the age ami 
circumstances of strata, the discovery of relics of industry, and 
other memorials of that remote past, are in the domain of 
\)rehistoric archeology and geology ; for Avliat, after all, is.- geology, 
but the archieology of the earth jvnd its inhabitants 1 


CHAPTER X. 

ANTHROPOLOGICAL TYPES — BLONDE AND BROWN EUROPEAN TYPES — 
HINDOO, TSCHINGIIANIAN, IRANIAN, CELTIC, BERBER, SEMITIC, 
ARABIAN TYPES. 

The four orders of characters which we have been describing 
are not, as avo liavc said, of equal value. If the races now m 
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existence were pure and homogeneous, such as nature made them, 
it would suthce to .sum up their differeiKiCS and their resemblances, 
to take account of their individual varitdies and pathological devia- 
tions, and to proceed to giv(' them their most natural ])osition. Hut 
the ground is altogether ( lillerent — unity is wanting. IhuM's havt'- h(M;n 
divided, dispersed, intermixed, crossed in various ])r()portions and 
in all directions, for thousands of ages. The greaten* ])art of them 
have relinquislied their language for that of their conquerors, or for 
a third or even for a fourth; the principal masses have disappeared, 
and we find oursidves no longer in tlic presence of j*aces, but of 
peoples, the origins of which we havti to traito or to make a direct 
classil [cation of. In otlun* words, there ar(> two ordcu's of classi- 
fication, which we must not confound, namely, the classiticatioii of 
the masses of human being.s, such as the Ilux and ndliix of time 
have left us; and the classification of rac(‘S such as w(i are- abh*. 
to arrive at after a most minute process of analysis. Tlie fonmu' is 
ethnological, tin*, latter, anthropological, Tluur ])oint of de])arture 
is the same, tlie jioint at which they meet, dillereiit. Tlui most 
important dassifications of the himiaa races hav(‘, as tluur basis, 
physical charact('rs, such as the nature of the hair and the colour 
of the skin, and then immediately diverge in (ivery direction. 
I'hey agree however in details, when tlu'y ccjiiceiii some Irihe 
isolated, pwing to exceptional circumstances, lik(‘ tlie Es(piimaux in 
Greenland or the Tasmanians in Van Diemen’s Land. Hut h(‘y(md 
that the ethnographical point of view is alone a})parent, and tJie, 
use of tlie word race is most niifortimate. Wo speak of Anglo- 
(lernictnie and Latin races, of German, English, Slav i’ac(\s, as 
if these epithets had anything more than a ijolitical signification, a 
fortuitous aggregatioiii of anthropological elements from v arious 
sources. '* Tn Franco, where the nation is so homogeneous and 
unity so complete, there are the French people hut not the Froneli 
race. We find in the north the descendants of the Helgic, tlm 
Walloons, and otlier Kymris; in the east, those of Germans and 
Burgundians; in the west, Normans; in the ccntr(‘, Celts, who at 
the same epoch at which their name took its origin consisted of 
foreigners of various origins and of the aborigines ; in the south. 
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.ancient Aquitanians and Basques; without mentioning a host of 
settlers like the Saracens, Avhich are found here and ihorc, 
Tectosages wliich liavc ](‘ft at Toulouse the custom of cranial 
deformations, and the traders wlio passed through the PhocLcan 
town of .Marseilles. Tii Asia, where the peoples have been tossed 
about from east to west and from west to east, in so prodigious 
a way that the most characteristic race is found perhaps on 
the other side of the Pacific, in tlie polar zoiu^; in Africa, where 
a similar movaunent lias taken jiLice at different times; in Amerie;!, 
where great convulsions in liistoric epochs have taken place — xvf 
no longin’ meet Avitli ])rimitivc races, but with the resultants of 
repeated crossing, of ('los(‘. contact, of mixture of every kind. 
Classifications with elements such as these are little more than 
ethnographic. 

(Jerdy rightly afliriiKMi that there are no longer any piu’c races. 
Our illustrious master, M. Broca, hoAvever, allows that there arc 
some, and ]\I. do Quatrefages a short time since published a loai; 
list of those? ^’regarded as puro.^^ Doubtless, if wo are satislinl 
with a small iuiinb(;r of individuals or of skulls, wo may discovia* 
in them, or unite them into, an identity of type. ‘‘Whoever has 
seen one Toda,” says Mr. Mar.shall, “has seen the whole race.” 
Be it so, we will record his statement. 

Of all races, we are told, fh(*n5 is not a more horriogeueoiis 
one than that of the Esquimaux, thanks to their isolation, Avhicli 
has been maiutairn’d in consequence of geographical and atnr'- 
spheric circumslauces. Tliere are about a dozen skulls in tla' 
Aruseiim, all i'rcmi Greenland, foi’miiig the most homogaiieniis 
series in the collection. But in the Denmark collection, from 
whicdi some specimens Avere brought to thc,^Gcograx)hical Congres^^ 
at Paris, this unity of ty])e is not perfect, and Ave discover in 
them indications of hyhridity. In Air. Davis’s collection, from 
the shores of Ballin’s Bay, the dilTerences are still more marked. 
Travellers speak of similar and equally important differences 
existing at the present time. A'^ariations in stature are very 

eouirnon. At Morton’s Strait the stature is 1’82 m^tre; at 

Barrow Point, 1*51. In one tribe the average stature of the mmi 
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is 1*714 metre, in another 1*584. (_J reenlanders are looked upon 

as one of the smallest of the hninaii races. At llotliani Harbour, 
an EsLiuimau “was exactly like a nc-ro,” at Spafarrat Ijilct, 
“like a Jew” {Secmaii). “The oval fatte, associated with the 
Lvoman nose,” is by no means rare {Kuuj). Tliii coiii])l(^\ion is 
sometimes very fail*, sometimes very dark. In tlie s(u*ies of Malay 
skulls, one of the most homogeneous in tla*. Museum, there are at 
least two types. We think we have shown that th(U*e is no 
unity among the Australians. In Patagonia, the skulls of the 
ancient Pamderos are of two A'cry opposite types, one Ixu'ng 
dolichocephalic, tlie other brachycephalic. Among the f]aj)anese 
there are three distinct ty])es noticeable in the living subject 
i^Romy), and a fourth which Ave may gather from an exami- 
nation of skulls. Among the Aino.s, in the same country, 
there are certaiidy two. Along the coast of Guinea the tribes 
vary, even at short distances from one another; and travellers 
describe altogether dillecent characters in one and tlie sanu* 
tribe, according to the particular individuals upon whom they 
happen to Iiave fixed their attention. Among Hottentots it is 
«'ven worse. 

We are not aware but of one example of perfect idmitity of type 
in a human group, namely, that of the Andamans. IV e have had 
an opportunity of seiung twenty-two pliotogriiphs of tliis nice, and 
in all, the heads appear as if cast in the same mould. Colonel 
Mjin, hoAVCver, affirins that there are two different races in the 
Andaman archipelago. Wo may remark Hint Afr. Owen, on 
measviring ninety-six skulls of negroes of the Gaboon, was 
astonished at their remarkable resemblance to each other, Avhich 
was even greater tluyi avc notice among Europeans. In a word, 
the greater number of classifications of any extent arc only anthro- 
pological as regards their basis. As soon as we enter upon 
secondary divisions they become ethnogra])liic, and luu'c not so 
much to do Avith races as Avith peoples. Th(i true classilication 
of the divisions and subdivisions of the human family has yet to 
be made, and cannot bo entered upon until we know the real 
component elements of i)eoples now in existence. Given a certain 



446 


ANTnilOPOLOGICAL TYPES. 


[Chap. x. 


grou]), the following ([ue.stions Avill ari.se for oiir consideration : 
(1) AVliat, in a pliy.sieal and physiological point of view, is its 
aviirage, that is to say, tln^ type ? (2) Are the. variations from 

this average so slight as to (nuihle us to look upon the type as 
pure? (3) Are the variations so divergent, and arc the average 
secondary grou]>s sufHciently definite to enable us to recognise in 
them one or many tyi^es? (4) Has tlu‘.re been a close fusion of 
thos('. tyi)(*.s i in other Avords, has th(‘, race crossed, or hav«‘ the. 
types remained distinct, or is the race only a mixed one? liy this 
means Ave at last separate the characters of one-, two, or more ty])es 
successively. Ethnography giv(*s us valuahhi aid as regards tJic 
majority of these (piestions ; linguistics ecpiaJly so ; and more than 
all, the study of the characters of ancient human remains found 
emhedd»Ml in the earth. It is thus that Af. Ihoea lias snceei'di'd 
in eliminating the (Adtic eleiiamt, Avhich has contri hated to form 
the llretou group, and thus that he hoy)es eveiitnally to trace 
tlie original (dements of Avhich the (kdtic gronj) it.srdf is compost'd. 
A snllicienl number of the most characteristic of the first, second, 
and third ordcu* being thus determined, it Avill be necessary to 
searcdi for their kindred, and to classify tliein. AVe slionld oidy 
then haAm seiionsly to impiire Avhetlier tliey belong to geiiora, 
species, or A^arieties. Ehe task is a long and laborious om*. 
S(dence is in a. transition state on this matter. Some general ty])('.'^ 
have been alri'ady ac("[uir(Ml, although Ave cannot always aliirin 
Avhich human group expresses them the host. Others liaA^ only 
h('eri acc(*])t(al provisionally, Avhile of otlu'rs avo have a preconceived 
idea, and are nevertheless unable to determine them even with 
the specimens before us. In the r(‘snmA that Ave are about to give 
Ave must therefore only look nyion them as* one. series of land- 
marks, indicating one of the stages at Avliich anthro2:)o]o^y has 
arrived. 

Ily hum an fypa must be understood the average, of characters 
Avhich a human race supposed to ho pure presents. In homogeiunnis 
races, if sucli there are, it is disc(3Amred by the simple inspection of 
individuals. In the gc'uerality of cases it must he segregated. It 
is then a pliysical ideal, to Avhich the greater number of the 
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individuals of the Ljroup more or less approach, hut which is better 
marked in some than in others. Freipiently in one series it is 
associated witli soiiui other type. Somi'times at its cxlremc 
boundaries it is anialgainated with the type of another p;r()U]). 
Of course coiumimity of type implies a relationship of some sort. 
There are general types, tlien types and sub-types of these, and in 
each of the latter, other divisions. When once fixed by science, 
they will ov(ui form bases of classification. 

Let ns tak(‘. an example: the. llerber ])(‘ople. is formed (1) Of a 

brown autochthonous groundwork, that is to say of the most 
ancient of wliich av(‘, can iind any trace; (il) (_)f bloiuhis from the 
north, Arabs from the east, and negroes from the south. The 
Berber ty[)e is the ensmuble of the characters wliich must have be- 
longed exclusively to the autochthonous stock : its sub-t.y])(‘s are 
the Tawiirek, the Ixabyl, t^c. It is itself the otFspring of some 
other more general tyjic of which wo are sf.ill ignorant. 

Wo shall now have to de.scribo ty]>es whicli are altogi'ther 
relative, such as the rdtic. This is one of the constituent 
elements of the ethnographic French rac(‘, and is its(‘lf enm posed 
of many original tyjiewS, which we ouglit to be thoroiigldy ac- 
quainted with. The first types for our consideration correspond to 
what anthropologists call, according to their siweral notions, s])(.‘(d(‘s, 
races, triipks, or hranches. Th(*s(‘. are the Furo]H‘an, the .Mongolian, 
the negro of Africa, the Hottentot. W(* shall se])arato the 
American from the second, and add a rod type in Africa. W(*, shall 
give a separate paragraidi to the Fin, the Lap]), th(‘. ^Vnstraloid, and 
the tv.x) negro types of Oceania; and then notice some*, others of 
less importance, without concerning ourselves about those of a 
suhonlinato character. , 


Tlie European Tijpe. 

The European iijpe is very dethied, althoiigli its title is hardly 
an exact one. Fvon 'by leaving out of consideration all the 
emigrations posterior to the sixteenth century, we meet with it in 
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all four quartet's of tlio globe. In Europe, with the exception 
perhaps of the Lapps and the Fin races, it is general. In Asia it 
is largely represented by the Semites, the I’ersians, the Airghans, 
the Hindoos, and doubtless also by the Ainos, the Miaotse, the 
Todas. In Africa it is represented by the Berbers ; and in 
America the existence of natives which are considered to belong 
to it has been frequently noticed. Its charaet{u\s may be thus 
summed up : 

The complexion is always fair among the cliildron. The pilous 
system is moderatedy developed. Tlie beard, the moustache, and 
the whiskers are abundant. The hair is straight, wavy, or niidii- 
lated, long and Ilexible. The top of the head is round. 
uorma vcrtlcalls of the skull is oval, with a regular ouUin<', 
the zymotic arches bdng unnotieeabh*. The anterior cranimii 
is very developed rdatively to the jmsterior. The capacity of IIk* 
eraiiial cavity reacli(?.s the higluist amount recorded, namely, bVi)! 
(aibic C(uitimuties, in the Celtic typ(^ The cranial sutures are very 
complie>atod. The greater wings of the sphmioid are artieulaUd 
with the y,)ariotal to a considerable extent. The curve dese.rihcd 
by the temporal line is not a large one. The forehead is brond 
below, well developed, the summit being neither receding nor 
projecting. The frontal bosses on eacli side arc? moderately dis- 
tinct. The superciliary arches vary, noviu exliibiting, in the mail* 
sex, the large size which we notice in the IMelancsian races, Jioi' 
the obliteration peculiar to the majority of Mongolian or iiegic 
skulls. The face, looked at in front, describes rather a long oval, 
the malar bones, or the maxillary apparatus, not being partic^darly 
marked, as in the Mongolian typo or the Negro types. The 
median projecting portions present, when dovi'loped in their highest 
deduce, what is familiarly termed the face like the blfido of a 
knife. The nose is highly characteristic in the European ty])i’. 
and projects in front at the expense of its transverse diameter. 
Its two lateral surfaces are united at an acute angle. Its point is 
firm, and the two nostrils, situated on the same horizontal plnue, are 
elliptical, directed from before backwards, and almost parallel. 
The skeleton of tlie nose is loptorrhinian or mesorrliinian, nevei 
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platyrrliinian. Its anterior aperture lias tlie shape of an ace of 
hearts reversed, its point being very long, its base being formed 
b^^ the nasal spine, frequently very long, and by a sinqile sharp 
border. The cuscuible of the two jaws and tluj teeth, in profile, 
is almost a right lino. It is to the European type tliat we apply 
the term “orthognathism,” to express tlui minimum of inognathisni 
observed in IMan. Tliis minimum varies from S2° to 75*5'’. The 
mouth is small, tlie lips bright red, well foniuid, never thick, 
except in individuals of a certain tempevamimt. The. teotli are 
straight, close together, Idiiish white or yellowish white, and 
subject to caries. Tlie chin is projecting. "l"h(‘. shapt^ of the ear is 
that of a long oval, witii folds above and behind, the lobule being 
well formed. Lastly, the ])lano of the prolonged occipital foramen 
meets the faccj above, the middle of the nose, and frequently at its 
root. IJeauty of form does not specially belong to the fhiropean, 
and many savages would surpass him in this r(‘s]>(‘ct. Most com- 
monly, however, ho is well - pnqiortioned, tall, or of medium 
height; his iKJck is large and finely formed, his chest broad, 
shoulders wide, the bend of tlie back wcdxl marked, the muscles of 
iii(3 buttocks strong, the calf large, and reaching liclow tb(3 middle 
of the leg, the foot well arched, and he sehlom exhibits those 
deformities of the abdomen and limbs noticed by the early navi- 
gators in tlie inferior races. The Europcuin becomes decnqiit less 
([uickly than the negro, the breasts in the woman retain tlicir 
lirmness and proper form for a longer period, and the articulations 
of the joints are rather small. Eov a description of the proportions 
of the J^ody, see pages 315, 331, (‘t scq. 

The two most natural divisions of the European tyfie are the 
blonde and the brown. , 


The Blonde Type. 

The hlonde type, in its highest expression, is marked by tliree 
special characteristics : namely, blue eyes, fair hair, and liglit rosy 
or florid complexion, Avhich becomes of a uniform red-brick colour 
<jr freckled under exposure to the sun. 

2 a 
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all four quarters of tli(3 globe. In Europe, with the exception 
jjerhaps of the Lapps and the Ein races, it is general. In Asia it 
is largely represented by the Semites, the Tersians, the Affghans, 
the Hindoos, and doubtless also by the Ainos, the Miaotse, tli(3 
Todas. In Africa it is represented by the Berbers; and in 
America the existcuice of natives which are considered to bcloii-4 
to it has been frequently noticed. Its charactt'rs may be thus 
siiriiiiKMl up : 

The complexion is always fair among the cliildrcm. 'I’ho pilous 
system is moderately developed. The beard, the moustache, and 
llie whiskers are abundant. Tlie hair is straigbt, wavy, or undu- 
lated, long and Ilexible. 'Ilie top of the liead is 3‘ound. 'JIk; 
norma vertlcalls of the skuU is oval, with a regular outline, 
tlie zymotic arcdies bdng nnnotieeable. d1ie anterior ciMniiiin 
is very developed rdativedy to the ])Osterior. Tlie capacity of IIk* 
eraiiial cavity reaches tbe highest amount recorded, namely. Id 2:) 
caibic centimetres, in the Celtic typ(3. The cranial sutures are ver\ 
complicated. The greater wings of the sphenoid are articulateil 
with the parietal to a considerable extent. The curve described 
by the temporal line is not a large one. Tlie forehead is broad 
below, well developed, the summit being neither receding nor 
projecting. The frontal bossi's on each side are moderately dis- 
tinct. The supeir.iliary arclies vary, never exhibiting, in the male 
sex, the large si/.e which we notice in the Melanesian races, noi- 
the obliteration peculiar to the majority of Mongolian or negro 
skulls. The face, looked at in front, describes rather a long ovul, 
the malar bones, or the maxillary apjiaratus, not being partietilarly 
marked, as in the Mongolian type or the J^egro types. The 
median projecting portions present, when developed in their highest 
degree, what is familiarly termed the face like the bl?lde of a 
knife. 'Ihe nose is highly characteristic in the European typ**: 
and projects in front at the expense of its transverse diameter. 
Its two lateral surfaces are united at an acute angle. Its jioint is 
firm, and the two nostrils, situated on tlie same horizontal pkue, are 
elliptical, dirceted from before backwards, and almost parallel. 
The skeleton of Uie nose is leptorrhinian or mcsorrlunian, never 
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platyrrliinian. Its antorior aperture lias the shape of an ace of 
liearts reversed, its point being very long, its ])ase heiiig formed 
by the nasal spine, frequently very long, and by a simple sharp 
border. The tnmnihle of the two jaws and tlui teeth, in profile, 
is almost a right line'. It is to the European type that we a[)ply 
the term “ orthognathism,” to express the minimum of iirognathism 
observed in ^lan. This minimum varies from 82° to 75 -5°. The 
mouth is small, the li})s bright red, well fornHul, nev»'r thick, 
except in individuals of a certain tenqxu’ament. Tlu', teeth are 
straight, close together, bluish white or ycdlowish white, and 
subject to caries. The chin is projecting. The shape of the ear is 
that of a long oval, with folds above and behind, the lobule being 
W(ill formed. Lastly, the plane of the prolonged occipital foramen 
meets the face abov(i the middle of the nose, and fnupiently at its 
root. Jleauty of form iloes not specially belong to the lOuropoan, 
and many savages would surpass him in this r('sp(‘ct. Most com- 
monly, ]iowev(;r, he is well - proj)ortioned, tall, or of jnediuni 
height; his lu'-ck is large and lincly formed, his chest broad, 
slioulders wdde, the bend of the back well mark(Ml, tlui muscles of 
ihe buttocks strong, tlie calf large, and r(‘aching below tlie middle 
of the leg, the foot well arched, and h(‘ s(ildom exhibits those 
deformities of the abdomen and limbs noticed by the early navi- 
gators in the inferior races. The Europcjan becomes de,c,r(q)it less 
quickly than the negro, the breasts in the woman redain tlieir 
firmness and ])ropcr f(jrm for a longer period, and the articulations 
of the joints are rather small. For a doscrq^tioii of the proportions 
of the body, s(‘e 2)ages 315, 331, vi, scq. 

The two most natural divisions of the European typo are the 
blonde and the brown. 


The Blonde Type. 

The blonde type, in its liigliest expression, is marked by three 
special characteristics : namely, blue eyes, fair hair, and light rosy 
or florid conq>lexion, which becomes of a uniform red-brick colour 
or freckled under exposure to the sun. 

2 a 



450 


BLONDE TYPE. 


[Ckap. X. 


Tlie oyoR asRiimo various shades of green, gray, yellowish, light 
brown, &e., according as they are associated with one of the two 
other characters. Tlie reddish colour of the eyes of tlic albino must 
be consid('.red as quite distinct. Yellow-golden hair, or reddish and 
chestnut, are in the same category. These last, however, liave l(’ss 
value, inasmucli as on the one hand they frequently correspond with 
a first degree of crossing of the blonde witli the brown type, and on 
tlie other are characteristic of other types than the blonde mid 
brown. Dr. Beddoe does not give any particular significmn*e to 
rod hair. Wo think, however, that in the generality of cas('s it is 
a form of light hair, and sometimes is characteristic of a dislinci 
type, of which we shall speak presently. With Regard to the shad('s 
of colour of the skin, they have less value, inasmuch as they mu', 
more easily aflected by crossing and external circumstances. Idiic 
«yes are after (dl tin* most certain elenumt n[)on Avhich to li\. on 
looking at a single individual, or in tiie alisence of a sulliciciit 
description of otliea* (dniracters, tlie. actual or past exisbmce of I ho 
blonde typo in tlui blood. 

This type, whether complete or incomplete, has spread over foin 
out of the five portions of the globe. The j)(;opl(',s belonging to it 
possess in a high degr(‘(‘, the faculty of emigration ainl colonisation, 
without Ixnng indebted for it to a very higlily-developed faculty of 
acclimation. Tlie natural centre whence it has shed jts lustre 
seems to he th(3 north of Kuropo. The purest example of lhi‘ 
blonde type is in Iceland, in the Scandinavian peninsula, J.a])land 
excepted, and Denmark. Then Holland, North Germany, Saxony, 
Belgium, and the British Isles. In France it is less proimiuHa d, 
and stops at about the position of an oblique line passing 
Granville, on the coast of the British Chani?.el, to Lyon. Here, mid 
there, however, it is found more to tlie south, particularly in 
Bascpie territory, and in the south of S])ain. The po])ulaiions 
helonging to it are tall, stout, and square-built, or slim; the face, is 
long, the nose large and straight, the point extending sJighily 
heyond the nostrils. They are of lymphatic temperament, tli’ 
passions rot very strong, and individuality very marke(l. Hi. ‘ 
shape of tlie head is dilhcult to determine, owing to the niimeruc.-i 
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crosses here and there whicjli liavc caused a change in it. The 
Danes are bracliycephalic, the Novnians lucsatici'phalic, the Nor- 
wegians, Swedes, Helgians, and Jhiglish dolie-hoitcplialic. With 
regard to the Germans in the extended sen-s(% they present every 
form imaginable. For our part we. are convinced that, the jwimi- 
tive blonde type was dolichocephalic,. 

In another race, that of the Irish in Dublin, .Dr. I'eddoe 
found in 1300 individuals 54 per cent, with fair hair, of whom 
5 per cent. were, red, 13 flaxen, and 30 chestnut-- or ratlnn’ 
more than half bbnides, according to tliii hair. Dr. Wilde, on the 
other hand, found in 1200 other Irish, 21 ]u‘r cent., with blue 
eyes, 9 brown, and OtJ (hicidedly dark. 'Phe DuUdi are. tln*n‘.for(! 
mue,h ])urer as blondes than the. Irish. Again, in the*. l]as(|ue 
])rovinces, Dr. Argi*Ilies found light eyes in 22 out of 47 ijuli- 
vi<luals, of whom 14 had blm^ and 25 brown eyes, whih^ there 
was not a single examph^ among them of llaxen hair, only 2 of 
hid, sonn; few of dark chestnut, and tin*, rc'st Idack. It Ibilows 
from tliis tliat, the ])rese.nt Has([ue i*ae(*. is fnrined (d‘ two (}l('nn*nts — 
tlie brown and the bloiide. ; that it is decidedly brown if we 
are to judg(^ by the hair, at ha:-!, in tin*, localities ohscaved, a,nd 
that th(i hiojnh*. typ<* is to lx* traced in tin*, colour of the eyc's 
and not in that of the Ijair. Tin* Irish statistics iinlicati*, on the 
contrary, that of the two chmients, the more persistent is that 
of the liair. We refer the reader to page 340 for other important 
details, and to the tables at pages 348 and 349 for the relative 
proportion of llaxen, chestnut, and brown in dill\*,r(mt races, the 
two elements, the hair and the eyes, being assuc.iatcd U)gether. 
The blonde type, with its three fundamental characters, is met 
with in other parts of the world, but seeing the diHiculty of being 
guided Ijy descriptions dcu-ived from the hair and skin, we shall 
only consider the question as regards hliie ey<*s. 

In Asia, we at once notice the blomh*. type on the haidvs of 
the river Amour (l\kvprotli, J. Barrotc, Cadrert). “ AVe saw 
^^lantshii Tartars,” says Barrow, “who acccmqjaiiicd Alacarfiiey's 
embassy to Pekin, nu.*]! as w(di as women, who were cxtn‘.niely 
fair and of ilorid complexion; some of the men bad light blue 

2 a 2 
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eyes, a straight or aciuiline nose, hrowii hair, and a large and husliy 
heard.” Auiojig tli(^ ]\riau Tsz of the south-east of China there an*, 
tribes Avliich pass for tlie aborigines of the Celc?stial J'hnjjire. Wo 
lind it in India, notably among the Kattees, who have sometimes 
‘‘ light hair and blue eyes ” {Prichard and L. RoKSi^clcf), and even 
in Ceylon, among the Cingalese {Davy). Tlie Ihissaliirs of Jiham- 
poor, not far from the sources of the Ganges, are frerpiently of 
very fair complexion though tanned by the sun, with blue eyes, 
hair and beard curly and of light colour, or even red {Fraser). 
(2) The Patans or Affghan soldiers are commonly brown, ami of 
the Iranian race, but a large number have red hair and blue 
eyes, and a fair Jind florid coni]>l(‘.xion ” {Fraser). Hut the most 
colcbratcal example is that of Siah Posh of Ivafliristan, at the 
junction of th(‘, Himalaya and the Hindoo- Koosh. The nuijorily 
are tall, hav(5 (.'aucasian h^atures, fair eoinjd^'.xion, blue eyes, 
and chestnut hair. Acc-ording to their traditions they came from 
AtTghanistan ; they sjiealc a language derived from the Sanskrit, and 
have burial rites Avhich rcmiind one of those of the Parsees. AV(^ 
may add, according to Air. G. Hayward, that light chestnut hair is 
more common than black among the inhabitants of Darnistaii, 
that th('. eyes are gray, chestnut, and occasionally blue, and that 
the> women remind one very mueh of the English. Some of 
the Kirghis of Turk(^stan, and the Tadzhiks of P(‘rsia have “ blu(‘. 
or gray eyes,” and among the Ossetians, the Abassians, and the 
Swanethians of the southern side? of the Caucasus, there aie 
individuals with “flaxen hair, fair complexion, and blue eyes,” 
whom we must not confound with the recent German immig^’aiits. 
These exam])les shoAV that the blonde type has to a c(?rlaiii 
extent prevailed in Asia, but tluy are not such as to induce 
us to suppose that it was cradled in this part of tlm world. 
It has been satisfactorily shown that the blonde type (ixists in 
the north of Africa. In Tunis, in Algeria, in IMorocco, in the 
(kanary Islands, and in the Sahara, it exists everywlKTO. It is 
derived from a Tamahou people, who, about the year 1500 before 
our era, made their appearance on the frontiers of Egypt, coming 
from the north. The blondes which we meet with in the Basque 
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territory, and near the JStrait of Gibraltar iu S])ain, are probably 
descendants of theirs. 

Dr. ScliweinfUrth remarked, in Gentral Africa, in the Moii- 
boiittous’ country, the frcMpiency of light or reddisli hair. The 
gniater number an', complete albinos, as he has taken e.are to tell 
us. Others are only so in a slight (h'gree. Others may hold to 
the practice, so common in Africa, of dyeing or colouring the hair. 
In the pn'sent stabi of scien(*,c, it must be allowed that in really 
Hegro centres blundcis are never met with unassocaated with 
albinism. 

Tin*, facts mentioned with respect to America sln^idd be looked 
at diftercntly. They arise no doubt from blondes im[)orted from 
Europe, to whatever remote ])eriod this importation may bci referred, 
and whatev(*r the course they may happen to have followed. A 
tradition of this kiinl exists among tin*, lloronos of the eastern 
chain of th<^ Chilian And<‘s, among whom wo iind blue (*yes, 
associated sometimes with black, sometimes with light or rc'd hair, 
and with the ordinary features of the American races. Anotlier 
remarkable exaniph*. is that of the IMandans, iiK'utioned by Catlin, 
who have ^Hiair as light as the mixed Im'eds, with clnjstnut, gray, 
or blue eyes.” The. Athapascans have also been described as having 
among them individuals with gray eyes {Mtich mJr). Light hair 
is also 'seen among the Lee-l\ingwes (iV/*c), and pcoph} Avith 
very fair complexion among the Antisians (^L)' Orhlyntj) and the 
Kohiches (^DUoii). 


The Brown European Tfjpcs, 

The Jjrown European, tfjpe,^ are eharacti'rised by dark eyes, 
absolutely black hair, and fair skin, Avhich readily l)CComes a Avarm 
bronze tint by exposure to the sun. A\^ere, av(*. to leave out the 
blonde races, Avhich have manifestly crosvsed, it Avould he di/licultto 
separate some sub-types from the general bhmdo type of Avhich we 
have just spoken. The Scandinavian and the Dane Avould 
perhaps be the only ones. The broAvn types, on the contrary, are 
very numerous. It is usual to divide the fair races into two 
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bmiKilies, the Hindoo and the European. This is a linguistic 
division only; the lirst term however must he retained in order that 
we may lind in it an anthropological type. After this, we must 
accept tlie Tschinghanian tyjje, on account of tlie probable hypo- 
theses to wliich it has given rise. If we su])pose an Aryan 
migration from the east to the west, we must ('(pially admit an 
Iranian type for those remaining behind, which we still lind on 
the spot. Having disposed of tin; blonde types se.en in IhiropL*, 
we have yet to speak of the most remarkable brown types, namely, 
the Circassian, the Pelasgian or Albanian, the Ligurian, the Bastpie, 
&c. Ac. Tluui, as av('. pass round the Mediterranean, tlie I>(*.rber aial 
the'. Semitic, which are most certainly allied to the Luroi)ean typ(?s. 

In this enumeration no Slav or German type a]i]Kiars. Tlie 
reason is becausi*, there is no such. In Ihissia in lkiro2)e, for 
example, the populations arc Einnish, or a mixed race of Tins 
from the noi*th, more or less Mongolian here ami there, and having 
some ill-d('lined brown element in th(‘. south. Among the peasants, 
who, as everywhere, more properly i‘epresent the primitive element, 
we lind countenances which remind us of those of the pure Ainos 
and the Ilxlas. Where then are we to get the Slav type ? This 
name appeared in history with the VVendes, the Antes, previously 
called by the Greeks Serbs, and the JSclavens {Jornavdhs). Li 
552 the Sclavens are before Constantinople. Erom the sixth to the. 
seventh century the. Wendes advance as far as the banks of the Elbe. 
But whence has originated the Slav language, which alone justilics 
its pridension to a corresponding type? AVe know not. No^^' the 
peoples Avliiijli speak it, or its derivatives, are divided into two 
groups : the Avestern, includmg the Poles or Laechs, the Bohemians 
or Tchcchs, of Avhich the Slovaks form a part, and the W«ndes of 
Lusatia ; and the south-eastern, divided into Great Itussians or 
Muscovites, Little Kussians, Kutheiiians or Kussniaks, White 
liussians, Bulgarians, and Serbs — these last including Croatians, 
Dalmatians, Bosnians, and Slovenians, Ac. The only character 
which is common to them all, besides language, is brachycephaly. 
llounianians and Hungarians are also brachyccphalic, as avcII as 
a large number of Germans, Italians, and Erenclu 
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Mr. Edwards dcscriLos, in the following terms, a type wliich 
he has noticed as predominating among Poles, 8il(‘sians, IVloravians, 
Eoliemians, Hungarians, and Piissians : Elie oiitlimi of the head 
looked at in front appears square, Ix^cause the height sonuiwhat 
exceeds the hreadth, and the top is seusil)ly (hit, and the diniclion 
of the jaw horizontal. The length of the nose is less than the 
distance from its base to the chin. It is almost straight, that is to 
say without any decided curve, hut if this is at all a[)pr(X‘ia])l (5 it 
is slightly concave, so that the (‘iid has a ti iuhaicy to tiirji up. 
The lower part is somewhat wide, and the extremity rounded. 
The (‘.yes, somewhat sunken, are exactly on the. sami*. line, and if 
they have any peculiarity, it is that they seem smaller than they 
should bo redatively to the size of the h(?ad. 'ITii'. eyebrows arc 
scant, V(?ry m‘ar together, es])e(dally at the inmn’ angle ; tln^y are 
fivipKititly directed (d)li(|uely outwards. An additional character 
to the preceding, and which is very general, is to be notici‘d, 
namely, the small size of the beard, except on tla^ u[)p(‘i* lip.’^ JIa 
looks upon it as a Slav peculiariiy, but is it not rather that of sumo 
anterior prehistoric race Ixdonging to this ri'gion of Ihirope ? 

In CJermany it is still iiKjre dillieult to gel at a (hainan type. 
The course (jf all the invasions into this country has been from 
east to west, includiiig those which terminated in the north or 
centre gf Erance. Is^either its pridiistoric (*.onstitution nor these 
continual surgings of invasion have in the slightest (higree succisedcd 
in constituting it a homogeneous type. In th(i south and centre 
it is brachyce])halic, in the north dolichocephalic. Th(‘. primitive 
Gerujuns Avere dolichocephalic, while the Ikivarians and the Padois, 
on the other hand, Avere brachyc(3phalic. The colour of the eyes 
and hair gives eviden^je in the same Avay of the mixture of manifold 
races, judging from the statistics of VirchoAAg Mayr, kSasse, <fcc. 
The Germans moreover resign their pretensions to being a distinct 
type ; they have discovered that after ail they aie no (*xc(‘.ption to 
the othei* populations in Europe, and that if th<‘y are a ^‘^vderation. 
of peoples, they are not an anthropological race. 

In Erance there is no longer the French type only : there arc 
many types, of which one is sufficiently characteristic, as to 
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physique as well as historically, for us to give it a place under the 
name of Celtic type among the brown Europeans that we are now 
examining, without being satisfied however that this position is its 
true one. 


The Hindoo T'tjpe. 

The Hindoo type is but faintly represented in India by the 
E-ajpoots, and especially by the most venerated Brahmans of Mattra, 
Benares, and Tannesar, in Hindostan. The population of the Indian 
peninsula is composed of three strata : nanndy, the Black, Hk; 
Mongolian, and the Aryan. The remn.'ints of the first are at the 
present time shut up in the mountains of Central India, under the 
name of Bhills, Mahairs, Ghonds, and Khoiids ; and in the soiitli 
under that of Yenadis, Maravers, Kurumbas, Veddahs, &c. Its 
primitive characters, apart from its black colour and low stature, 
are difficult to discover, but it is to be noticed that travellers do not 
speak of woolly hair in India. The second has spread over tlic 
])lateaux of Central Asia by two lines of way, one to the north- 
east, the other to the north-west. The remnants of the first 
invasion are seen in the Dravidiaii or Taniul tribes, and those of the 
second in the Jahts. The third, more recent and more important as 
to quality than as to number, was the Aryan. 

“ The Brahmans of the banks of the Ganges,” says M. B(5tisselet, 
have the high well-developed forehead, oval face, the eyes pi'r- 
fectly horizontal, the nose projecting, basque, and slightly thick at 
the extremity, but having delicately-shaped nostrils. They are fair, 
but more or less bronzed by the sun. Tlieir black pilous s^^stem 
seems abundant.* 


The Tschinghanian Type, 

Does this tyi3e belong to the preceding? The terms Bohemians, 
Gitanos, Gipsies, Zingaris, Tschinghani are applied indiscriminately 
to one and the same nomadic population scattered over Europe and 

* “ Tableau dcs Races de ITnde Centralo et do I’Inde Septentrionale,” by 

M. L. Rousselet, in “ Revue dAnthrop.,** vols. ii. and iv., 1873 and 1875. 
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Asia, and having a language presenting 11 le great(^st analogy to the 
languages of Ilindostan. Some say this pcoplii iiiust have left 
their native land at a very remote period ; F. von Miklosich says 
at an epoch wlien the modern dialects were aln'ady formed, about 
the year 1100. It probably descended from one of the numerous 
wandering tribes that we see in India. Its type is undoubtedly 
Caucasian. The complexion of the Tscliinghanians is more or loss 
tawny, the hair jet black, the eyes a rich black, tlui face long, 
narrow across the cheek-bones, the forehead narrow and receding, 
the nose moderately projecting, its bridge sharj), nev(ir Hat, the 
space between the eyes rather narrow, slight prognathism, the 
mouth small, and the teeth white and not subject to caries {Blnman- 
hach). They are on the confines of niesaticephales and sub-doli- 
chocephales, and are leptorrhinians. Tlnur cerebral capacity is 
feeble. M. Koj)erni^ki compared the Tschinghanian and Hindoo 
skulls, and found but slight difference between tlaun, though majiy 
points of resemblance. M. Abel Hovelacciuc recognises two ty])cs, 
the one refined, with the face more (dongated and mor(^ oval, the 
features more compact, the nose more a<piilijie. d'he otlujr coarse, 
with the features more closely s(‘t, the coujiteiianccj more pcuietrating, 
eyes more si)arklmg. He considers that both may have been existing 
from their point of departure in Ilindostan.* 

'lltc Irauuub Type. 

The Iranian type is represented by the Tadjicks of Pt*rsia, the 
Pars(ies, the Armenians, the Kurds, the Georgians, the Ossetians, 
and the brown Affghans. Its highest expression is met with in the 
lirst of these. The Tadjicks arc of medium height, with a long 
oval fac^ and regular ^features. The forehead is broad and high, 
the eyes large and shaded with black eyebrows, the nose prominent 
and straight, or bent round, the mouth large, and the lij^s thin, the 
complexion fair and rosy, the pilous system over the whole body 
abundant, the hair straight and black, the beard and moustache also 
black, long, thick, and well placed. Authors, with the exception 

* See “ Revue d’Anthropologie,” vol. ii. p. 161, and vol. iii. p. 234. 
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of ('lianliii and Tavenicr, agree in considering it a beautiful type. 
They {ipi)ear to be dolichocephalic.* 

The Oellie Type, 

The Celtic type is thoroughly recognised by the universal testi- 
mony of ancient authors. The name Celts has be('n taken in four 
dillerejit acceptations, tliiis causing much confusion. Linguists 
understand by it the ancient ijeoples speaking the Celtic language, 



Fig. 44. — Celtic tyi)e ; Skull of an Auvergnian, from theMemoire of M. Broca on the Ccltir 

race. 

such as we now find it in Ireland, in Cornwall, in Wales, in tlu* 
Isle of Man, in Scotland, and in Ihittany, but v hich was very AW^di'ly 
diffused at one time, and Avas the first detached from tlie motlu'i- 
stock of Asia. Arclneologists, on their side, ^.all by this name tin* 
dolmen builders during the Polished Stone epocli, and the iifiportcrs 
of bronze into J^urope. Loth linguists and arclneologists tliink that 
the Celts form the first migration of the iiiAuiders from the Last. 
A certain number of ancient historians again confound under this 
name all the peoples of Western and Central Europe, including tliose 
of the Lritish isles among them, the Galli, llio Gai^s, llio GauLs, 

“Ktluiograpliio do la Porsc,” by M. do KbanikofC. la -Ito. Paris, 1806. 
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the Galatians, the Kyniris, the lleljjja'., the Cinibii, the Cimmerians, 
the Caledonians, the Firl)olg.s, the llretous, &c. Lastly there is the 
precise geographical term, the only one to he preserved. “ The? 
title Celts,’’ says Diodorus Siculus, belongs to the peoples who 
inhabit the interior of the country above Marseilles.” Gaul,” 
says Caesar, “ is divided into tlircM* parts, one part ])eing occupied by 
the Belgae, another by the Aquitanians, and a third by peoples wlio 
call themselves Celts.” This last has been called Celtica by nearl}- 
all historians, and is a circumscribed territory included between the 
Seine, the Garonne, the sea., and tht‘, Alps. 

Of what elements was this population of Central Gaul composed'? 
In the (irst place, of the (nuitemporancous race of the liough Stone 
period, very few in number, and of that coming afterwards, and 
which we find in the dolmens of La I^ozere. Loth are dolicho- 
cephalic, the latter less so than the former. In the second place, 
of the last invaders who had come from tlui Mast in sullicient 
number for their types in some places to become })redomiiiajit. 
The Celts, thus undcj'stood, were dilh^nait to the Gauls, who had 
become concentrated in the north, and better known to the 
Homans on account of their turbulence. These were moreover the 
people who held firmly aloft the banner of natiojial independence 
on the heights of Gergovia and Alesia, and it is there that its 
descendants must bci looked fur. Another consideration proves it, 
namely, that the language of the Celts is scarcely spoken anywhere 
at the present time in France, except in Brittany, under the name 
of Armorican, Bas- Breton, or Breyzad. “The inhabitants of 
Celtic?!,” says Strabo, “ are distinguished from thos(3 of Aquitania 
by their language as well as by their pliysical characters.” Anthro- 
pologically, therefore, There is some reason for considei'ing the Bas- 
Bretons as Celts. The skull has really the same characters as that 
of the Auvergnians, and the living representative's of the type are 
similar, although somewhat modified by contact with the Gallo- 
Bretons, who consist, for the most part, of populations who came 
over from Great Britain about the fifth century ; and of natives of 
Belgium, Avho came over some centuries jjreviously. We are in- 
debted to M. Broca for this information. The name Aroerne 
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Vercingatoj'ix is Celtic. Tlie type of tlio Auvergnians of tlic 
present day is that of the Bas-Bretons, though iuokj pure, and may 
be looked upon as that of the people of Celtica at the time of 
Crcsar and Strabo.* 

The Auvergnians are less tall than the Belgie and other Gauls of 
the north ] their hair is brown or dark chestnut ; the eyes gray, 
greenish, or of a light shade. Their brachyccphaly is on the 
average 84*07 in the series of St. hfectaire studied by M. Broca. 
Their cranial (iapacity is considerably greater than that of Parisians. 
Their forehead is wide and full, although the anterior cranium is 
less developed relatively to the posterior ill an in Pari.sians ; the 
occiput, although well rounded, falls straight. The supcirciliaiy 
prominences are very much developed. The zygomatic ai’ches, 
examined according to the voriaa of Blumenbach, are among the 
least ])roniment to be met with, henc(‘. in a great number there is a 
negative parietal alight. ''Hie face is large* in proportion to tin* 
cranium, and they are leptorrhinian and orthognathoiis. In the 
living subject the face appears decidedly flat and of rectangular 
shape, the cheek-bones are occasionally large and wide, the lowi r 
jaw square. The bridge of the nose is somewhat concave*, and 
inclined to turn up, projects but little, and is as if buried in a 
depression in the middle of the face. Taking it as a wliolo, 
the head is large, the neck being so narrow in proportion that 
the angles of the jaw project considerably beyond it. Tlie Au- 
vergnians arc robust, very muscidar, their limbs being thick and 
short, t 

So in Prance we meet with — (1) In the north, a blondcf type*, 

* It is important to distinguish here between tite people and the chief*?. 
These latter conducted the expeditions to Lolphos, to Komo, •and into 
Galatia, and particularly excited the attention of the Romans. These were 
the powerful and fair-complexioued Gauls, the latest arrivals in the country 
at the lifth century before our era, who boro the name of Eelgm ami 
Kymris. But below them there were the people over whom they had 
dominion, namely, the Celts proper. 

t “ La Race Celtiquo Ancienne et Moderno : Arvcrncs et Arrnorioains, 
Auverguats et Bas-Bretons,’* by P. Broca, “Revue d’Anthro]).,” vul. ii-, 
1873. 
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more particularly represented in Picardy, and extending itself 
into tile Ardennes (Walloons) on the llelgiau frontier, in Cham- 
pagne and Ihirgiindy. The Cauls repr(‘S(‘nt(Hl on the Roman 
tomb of Jovian near the cathedral at Rheims are a gooel example 
of this type. (2) In the centre, tlu*. C/eltic type above inentioncd. 
(3) 111 the south, sevcaul types — a very luoAvn and complex one, 
reminding us of the ancient Phocican colony of iNfarseilles; another, 
which is the Pascpie type ; and a tliird, which has however its 
highest expr(!Ssion Ixiyond our frontiers, perhaps about the Canary 
islands. Let us follow it from this side. 


The Berber Type, 

The Berber type is scattered throughout tlui whole of the north 
of Africa, from the Gulf of Tripoli to the ocean, from the southern 
coniines of the {Sahara to the i\lediterran(‘an, and is there'. i*(^pre- 
sented by the Tawareks, the Xabyles, the IJerliers, the INTzabites, 
and the Hhuliis. It extended at one time as far as the (binaries, 
under the name of Cuancha. Th(;re is ev(*ry r(;ason to Ixjlievo 
that it intrenched upon Southern Juirope, iind that the oldc'st stock 
of the Iberian peninsula, the basin of Hk; Garonne, and the islands 
of the Mediterranean is lierber. The statun'. of this type is 
above the average, lie is well-proportioned, but less shriv(Ile*d, 
mor('. muscular, and hiss shapely than the Arab. Ilis skin is fair 
in childh(jod, and readily bi’onzes on exposun'. to the air. JJis 
hair is black and straight, and tolerably abundant. His eyes 
are dark brown. lie is dolichocephalic (74 •p'), leptorrhinian, 
tliough not excessively so (44'3), and mod('rai(*ly ortliognatlious 
(81*8). His face is^less long, and its oval outline less rtigular 
than that of the Arab. His forehead is straight, and lias at 
its base a transverse depression. TIkj siipc'rc.iliary ridges are 
moderately developed. The nose, deei)ly sunk in at the root, is 
fre(piontly brusque Avithout being acpiilim*, sometimes oblhpie 
in front and turned up at the base, so as to allow the nostrils 
to be plainly seen. The cars are set out from the head. His 
moral characters are a strong feeling of e(piality, of benevolence, 
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of his own dignity, and of his indivi<Iual freedom ; a great want 
of activity, love of work, economy, fondness for his home. Ho 
is a Mussulman by accident. 

The Moors are the rc^sult (d complex crossing between the 



Tut, 45. —Berber type : A Kabyl of the Djurjura (collection of Colonel Dubonsset). 

Berber and every sort of ethnic clement in which tfio Arab 
predominates. One of their characters is a tendency to obesity. 

The Semilie Ti/pe. 

The Semitic tijpe is one of the most ^vide-spread, by a process 
of inliltration as it were. The ancient Assyrians, Syrians, Pliomi- 
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cians, and Carthaginians, and the modern Arabs and Jews arc 
ranged under it. The language is polysyllahie, Avith a pOAver 
of inflection Avithout relation cither as to vocabulary or grammar 
with the Aryan languages, its principal ethnic connection being 
that of form. IhaAvlinson, in the folIoAving terms, describes the 
type represented on the AssAman monuments : “ The forehead 
straight but not high, the full broAV, the eye large and almond- 
shaped, the aquiline nose, a little coarse at the end and undul}^ 
depressed, the strong firm moutli Avith lips somoAvhat oA^er thick, 
the Avell-formed chin, the abundant hair and ample hc'nrd, both 
coloured and black, all these recall the chief peculiarities of the 
Jew, more especially as he app(‘ars in soiitliern country's.” The 
moral traits of the Semite are ecpially characteristic — a marv(‘llous 
activity, as exemplified on the sea by the Pluenicians, and on 
land by the Israelites ; the love of gain, Avhich engenders tlui 
commercial spirit; a disturbed nomadic lif(‘, among lie', Ib'bnnvs, 
from the taking of flericho to the (h'strnelion of rlenisalem, and 
Avhich is still kept up, though modifi(Ml by the m'cessitic's of social 
lib;, egotism of s(‘ct, aitachimmt to old institid ions, llii; want of a 
God [teculiiirly and nationally tludr own, of which this pi-overl) 
is the echo — Out of the Chnrch, no salvation — Hors V 
'point do saint. 


Tim Aralnan Type. 

The Aralnan type Avill serve as an example of the modern 
Semite. The Arabs made their appearance in the night of time, 
under the name of Ariba, and more especially of Adittvs. Th(i 
Koran mentions their Cyclopean buildings in Arabia. Later on, 
they fojyii tAVO great families, Jecianides in the Y(;men, and tlu' 
Ismaelites in the north of the peninsula. In 022 of the Hegira 
of Mahomet their nationality is jflaimed out, they commence a 
movement, and either by conquest, or infiltration from time to 
time, they at last spread over tlie gi\;at(n- part of Africa, and half, 
at least, of Asia. They are tioav to be met with, in gr(*atcr or less 
number, from Egypt to Morocco, esi)ecial ly in Algeria, Avhore they 
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arc diminishing, from Abyssinia to the Eellatah country, from tlm 
Gulf of Aden to Kaffraria, (ivcii beyond Lake Tanganyka, Avhorc 
they were before Livingstone ; from the IMediterranean and the 
Led Sea to the Dolor Mountains on the one si(l(^, to the mouths of 
the Ganges and Cambodia on the oth(*r. AVith tlui exception of 
Malaivsia and IVIadagascar, they have always kept to coiintri(;s 
bordering on tlni tropics. Eve.n in Spain they have left traces of 
th(ur lineage. In the south-east of France some vestiges of tluiiri 
are described under the name of Saracens. The Arabian type is 
one of the finest in the world, says Larrey. The skull, seen frmri 
above, describes a pcrh^ctly regular oval. The fai^e, Avhich is long 
and thin, forms another oval, with a no less regular outline. The 
complexion (continues perfectly fair as long as it is not exposed to 
the action of the air, but becomes bronzed very quickly. 'J'he hair 
and beard ar(} glossy and j(d black, th(‘, limits of their implantation 
being very delincid. d’lK*. (‘yes an? black. The palpebral aj^ertures 
aliiKnid-shapcd, and fring(?d with long black eyelashes. I'lu; fore- 
head is not very high, the (Curved nose and reciMling cliin, hoAvciver, 
giv(i to the profde rather a round than straight form. Tlio super- 
ciliary arches, as av(?11 as the glabidla, an? only slightly (h;v(‘loped. 
The root of the nose is som(?Avhat sunk in, so that the foreh(?ad and 
the bridge of the nose, are almost in a direct line. The iiosi? is 
a(|uiline, and the point is separated fnnn the ahe, and desc(?nds 
l)eloAV them, curving doAvn like tin? (;agle’s beak. The cheek-bones 
do iiot project, the mouth is small, the teeth are Avhite and vertical, 
the ears are Avell shaped, rather small, anel close to the head. The. 
stature is slightly beloAv the average in Arabia, and a little above it 
in Algeria. The Arab is shrivtilled anel nervous, his neck is W(?ll 
placed upon the shoulders, lie is dolichocephalic (70’3 on th(i 
living subject, 74*0 on the skull). Moderately leptorrhinia^j. (45 o), 
and the orbital index mesosemic (88’6). There exists however a 
type slightly elilfering from th(3 preceding, and Avhich avc may term 
coarse. The skin is less smooth, the nose thicker, its extremity 
being in a round mass and somcAvliat depressed, as liaAvlinson says. 
The general shape of the body is rather lumbering. AV^ere not 
this the description of the ancient Assyrians avo might suppose 
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tlicit tliis wjis fl- cross-})rc(Hl. Ono of the results of crossing witli the 
Arab is the tendency to corpulence. 

The moral traits of the Arab are those of tlu' Scunite in ycmeral, 
modified by an cn(;rvating and fatalist ridigioii.^- 

Our object not being to give a description of every type, but 
simply to give a few examples of each, we shall omit the Jewish 
typo, which is well known, as well as the Etruscan and Albanian 
types, respecting which we have but little information, and pass on 
rajiidly to another group. 


CHArTKIl XT. 


FINNISH AND LAPP TYPES — MONGOLIAN, ESQUIMAU, AND SAMOYBD 
TYPES — MALAY AND POLYNESIAN TYPES AMERICAN AND PATA- 
GONIAN TYPES RED- AFRICAN TYPE. 

Th(>, FlnnUh Type. 

The Finnish type forms, as it were, the coniK’cting link between 
the blonde tyjies of Jhirope ;ind the braehyci'phalic ty])cs of Asia. 
It extepds from Lajdand and the country (A the KSamoyedes, from 
the coniines of SAvedcn and the Ealtic to the river Yenissei, from 
the AVhite Sea to the middle (course of the Volga, as far as the 
53rd degree of north latitude. It includes the Ostiaks of the Obi, 
the Tchuvatches, the Tcheremisses, the Morduins, the. Votiaks, and 
Permians of (Central Ihissia, and the Finlandcirs, Fsthonians, and 
Livonians of the Ealtie. The Fins have long hair, usually 
reddish*or yellowish, of a llaxen or Avhitish hue, and more rarely 
chestnut. The Finlanders, the Tcheremisses, the Tchuvatches, the 
Ostiaks of th() Obi, and especially the Votiaks, have red liair. 
The fiery red colour is not as frcrpient among other people as 
these last {Rilhs). Their beard is moderately full, and is generally 

* For the parallel between the Arab and the Berber, see “ Anihropologio 
do I’Algerief* by General. Faidherbe and Hr. P. Topinard. Paris, 1874. 
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red. The eyebrows are thick, the eyes sunken, of a blue, greenish 
gray, or chestnut shade. The palpebral aperture is narrow. Their 
comphixion is fair and usually covered with freckles. The nose is 
straight, the nostrils small. The cheek-bones are prominent, 
owing to the thinness of the face, the lips sjuall. The teeth 
rapidly wear away ; the chin is round, the ears an^ high, broad, 
and Hat. In (dght individuals measuiHal by i)r. lleddoe the 
cephalic index rvas 8*37. The craniology of the Finnish type has 
only been studied on a few specimens. Tive skulls of Finlanders, 
measured by iVl. Ih'oea, had an avei-age index of 83*7; and those, of 
four Esthoniaiis an index of 80*4. Their inesorrhinia and their snle 
nasal prognathism approximate them to the yedlow rjices. It would 
be interesting to know if their orbital index is megasemic as in these. 
The stature of the Fins is below the average,* and conseipiently 
higher than that of the Lapps, d'lieir neck is small, the chest narrow 
and Hat, the arms long, the hands broad, the pelvis broad in propor- 
tion to the trunk, the legs shoj-t, slim, and tapmang, the feet Hat. 

ddu', Tins are of simple manners, of sedentary habits, iind of 
spitefid disposition. They are a hunting and Hshing people. 
They have a national poem, the Kalevala, fragments of which have 
been transmitted orally from generation to generation. 44u*ir naiiic, 
apx)earcd in history about the iirst cimtury before and the second 
after our era [Plmyj Jornandhs). ^ 

The Finnish typo is clearly separated from all the surrounding 
types, and without being European, it is more nearly allied lo it 
than to the Mongolian type. It is this which partly gives to the 
' Kussians of the north their physical characters. When we^see in 
the blonde type liery-red coloured hair, with freckles, we may fairly 
attribute them to this fact. It would not bc^ surprising if^Ave Averc 
so to regard similar cases of this kind observed both in .England and 
France. Moreover, there has hitherto been no proof that lli<‘ 
Finnish type really existed in Western Europe, but it is probalde 
that a certain number of Fins Avere among the invaders Avho laid it 
waste. Keither in the description of Attila by Priscus nor in that 

* Six hundred and eighty-two Fin soldiers, however, measured by Bons- 
dorS, had an average stature of 1*714 metre (?). 
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of tlio lluns can their type he recognised ; and yet bands of Fins, 
without a doubt, accompanied that warrior.* 

Among the Fins, nevertheless, exceptional characters are to 
be found — as 1 (jw stature, black liair and eyes, Hat nose, high 
cheek-bones, &c., which must be attributed to crossing with the 
Lapps, and more freipiently with the Mongolians. The Morduins 
in particular, the least pure of the tribes JiientioiKHl, liave a con- 
siderable mixture of Mongolian blood in tliem. The Voguls, who 
speak a Finnisli language, have the same ; Fallas says they 
resemble the Kalmuks. 

The Hungarians, or Magyars, are changed in another sense by 
their mixture with Turks, Khazars, Bulgarians, and F(jumanians. 
Historians make them to be descended from the Ostiaks, or rather 
to have come from a country beyond the Ural mountains, called 
IJgria. Linguists speak of them as having a Finnish language, and 
ethnologists take note of certain of their ctljiiic traits, wliich 
recall tlicir tent life and their skill in the saddle. ^Vt the present 
day, among the upper classes, they form one of the most beautiful 
types in Europe. Of a stature Ixduw the average, they liave 
regular features, a coarse or fair complexion, black liair and 

eyes, a full and dark beard. The slight obli(piity of the (‘.yi^s, and 
rather high cheek-bones among some of them, remind one, not of the 
Fiimish type, but of a Mongolian influence. The ancient Hungarian 
type is only met with among the lower classes. 

With this Finnish question is connected that of certain mysterious 
tribes of ancient Asia. To the west of the Hiong-nu,t whoso 
incessant incursions, from the second century before our era to * 
the second century afterwards, compelled the Chinese to build tlio 
Great Wall, there existed, says Matiuinlin, the (fliinese historian, 
another fall people, Avith green eyes and red hair, wIkj from being 
under subjection to the Hiong-nu became independent, naiiudy, tlio 


* See “Des Tribiis Moiigoles,” by Pallas, in “ Mem. du Museum d’Histoire 
Naturelle,” vol. xvii. ; and “ Voyages dans rEmjuvo do by tlie same 

author j translated into French by G. do la Peyronie, Paris, 1788-9o. 

t Hiong-nu, Hiong-nou, Hiung-nu, Hioung-nou, or Heung-noo. M. Maury 
also writes Chiong-nou, 


2 II 2 
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Ou-sioun. Another people, the Ting-ling, witli green eyes and 
red hair, is mentioned at the same epoch, as existing beyond tli (3 
Altai mountains, in the countries of the Yenissci. A third inha- 
bited — from 648 to 874 — the north of the Chinese Empire, near the 
Obi or the Irtish, namely, the Kiekars, the issue of the Kiang- 
kuans, or Kakas of Klaproth. They were tall, and also had red 
hair, fair complexion, and green eyes; black hair was looked upon 
as a prodigy.” Lastly, contemporaneously with Matuanlin, that is 
to say about the twelfth century, barbarous trib(‘s })resenting these 
characters occupied the same regions. He considered them to bo 
the descendants of the Kiang-kuans. 

The existence, formerly, in the centre and in the north of Asia 
of a race with green eyes and rod hair is thendoro established. 
But whence did it come 1 That all the populations of the region 
at th(j ijrcsent time have black hair and eyes, and that tlio 
Samo 3 'odos, to whom one would imagine they might belong, an; 
in this cat(‘gory, and are of short stature, with a snioky-yellow 
complexion, is a fact w(dl worthy of our attention. 

Desmoulins professed to have found it in tin; Baskirs, many of 
whom have red hair ; in the Kirgbis ; in the Yakoutas ; in a word, 
in the whole Turkish race. But red hair and green eyes are 
altogether exceptional in these dilTerent groups, which arc dis- 
tinguished, on the contrary, by their black hair and cyes.^L 

Another solution to the question presents itself. The funda- 
mental traits indicated, with the exception oi the stature, are those* 
of the great majority of the Eins. Creen eyes are less common, it 
is true, among these than blue eyes, but wo may consider ihat a 
change has taken place in them by crossing. Our own opinion 
is that the x’coples of ancient Asia, with gros>n (;yes and red hair, 
ought to be looked upon as the progenitors of the^Ostiaks, 
Tchuvatches, &:c.t 

We have just spoken of the Turks ; it is necessary to say a few 

* See “Histoire Naturelle dcs Races Hnmaines,” by A. Desmoulins. 
Paris, 1826. 

. ^ A translation of the annals of the Hiong-nu was published last year in 
the “ Journal of the Authrop. Institute,” with annotations from ‘‘ Doolittle’s 
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■words fiirthor respecting them. They have heon also designafced 
hy tlie name of Turanians, under the supposition that Turdn, 
whoso struggles with Iran arc mentioned hy tlie Zend-Avesta, was 
occupied hy populations having this origin. Linguists make them 
enter into their Tatar branch of the Uralo-Altaic family, whose 
other hranclies are the Samoyedan, the Tinnish, the jMongolian, 
and tlio Tungusian. In the same branch they renge the Yakuts, 
the Kirghis, divided into Hoiiroules and Kaisaks, tlui Turcomans, 
the Uzbeks, the Nogays, the Osiiianlis, or Turks proper, Ac. 

The descent of the Turks has been Ldly estahlish(ul hy Klap- 
roth. The name is derived from the Thu-kin, who inhabited tin? 
Altai about the sixth century, not far from the famous tribe of the 
Ouigours, both being descendants of the lliong-nu, at the time 
of their dispersion in 2G3 of our era. In 1034-, one of their 
bands, the Ghazneoides, broke through into AY(\st(U'n 'lurkestan. 
At the close of the eleventh century they were', before Gonstanti- 
noplc. An important group under the name of White Tluns had 
made the comiuest of India, and are the anei'stors of tlu'. prestmt 
Jahts.* The Yakuts, now between tlie Yenessei and the Obi, were 
then more to the soutli, and were separated from the principal 
mass at the time of the dismemberment of tlui empinj of G(‘ngis- 
Khan. The Kirghis and the Uzb(‘.ks are looked upon as the more 
or less phanged remnants of the Oiiigours, whose language th(v 
Boiiroutes still speak. The actual existence of a particular group 
designated by the name of Turks, and in subjcietion to th.at portion 
of the Mongolian race to Avhich has bcHUi given that of Turanians, 
is thc/efore certain. But are there any remains of them, and what 
is their type ? The Tehuvatches of 'whom we tliouglit, speak a 
Tatar language, but «as regards physi(pie they are Tins. The 
Y^akuts tire absolutely Tuiigooses; the Turcomans, the Uzbeks, and 

Vocabulary and Handbook.” The tall people to the west of Uio Uiong-nou 
bear tlie namo of Woo-siin, and have the same comploxiou as the Ting- 
ling. Wo find there, also, the Keen-kwan, whoso ancestors, in ilio year 
200 B.C., were the Ilakkas. 

* The White Huns, or Hphthalites of M. Vivien, of St. Martin, must nob 
be confounded with the Huns of Attila, who are true Mongolians. 
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the Kirgliis are also Mongolians in various degrees. Tlio Osnianlis 
have so crossed with the Circassians and the Greeks that they have 
become Europeans. The Tatars of Kashan and of the Crimea ar (3 
intermediate as regards their physiognomy. To sum up : a primi- 
tive Turk must have existed, hut it is impossible to determine at 
what period. It is probable that it approximated to the Mongolian 
type. 

The Lapp Type. 

The Lapp type is W(‘ll known, but ils parentage is not so. Ti is 
confined to the parts of N'orway, Sweden, and Russia whicli 
border upon the North Cape, and formerly went down more to the 
south, from whence it has boon expelled by the Fins. Idnnmus 
describes it in these terms : Lap>pones corpore pari^o ; capilUs 
niyris, hrevihus^ rectis ; occuloriim irulihas inyrescentihus ] and thus 
speaks of the Fins as compared with them : Fennoncs corpora 
toroso ; capillls ocmlorum 'irtdlhus fascAs'. The 

Lapps are very short of stature, and ill-looking. The head is 
thick, the chest broad, the figure slim, the logs short and slendi'r. 
The • forehead is broad and low, as well as the face. They have 
large brown hollow eyes ; the nose is short and flat, and very wide 
at the root. The hair is hard, short, and of black colour, and they 
have but little beard. The complexion is pale, according to some, 
yellowish-brown according to others. The cheek-bones arfe promi- 
nent, the chin pointed. The eyelids are oblique, according to 
M. Yanderkindere. Their cephalic index is 85, the higlu-.4 
average brachycephaly yet observed.- 'J’hey are less mesorrhinian 
and less prognathous than the Fins. Their characters, in short, 
separate them from the latter race, and bring them nearer to tie* 
8amoyed races. Their mcsosemic orbital ifldex, howevej (87*5), 
is not that of the yellow races. Reduced in number to 9000 
{^Guillard), they have continued the only nomadic European race. 
The reindeer occupies the whole of their time and attention.* 

* See *‘Lapons,” by Leon Guillard and Bertillon, in “ Encycl. des Science.^? 
Med., 2nd scries, vol. i. ; “ParallMe des Lapons et des Esquimaux,” by 
H. Guerault, in “Mem. Soc. Anthrop.,” vol. i. ; “On the Laplanders,” by 
F. Campbell, in “ Trans. Soo. Ethnol.,” 1866 ; &c. 
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might here be tempted to describe the S:nnoyed typo, but as it is 
clearly Mongolian, avc shall hold it in reserve to speak of it in its 
proper place. 

The MoiKjolian Tiijn'. 

The Monijollan type corresponds to that of tlie yellow races in 
general. Its name is derived from a small tribe to the north of the 
desert of Gobi, near tlie Kara-kara mountains, so sadly cehibrated 
by Gengis-Khan at the commencement of the thirteentli century. 
It has not been shown that the traits of this horde, now desigiuited 
by the name of IMongol-Kalkas, best exhibit those of the Asiatic 
races scattered to the east of the Obi, the Cas])ian Sea, and the ]>ay 
of Iltmgal ; but custoin, whether rightly or wrongly, has adoj^ted 
the name. The general characters of tlie type arc the following : 
The skin is of a pale yellowish colour, more or less tawny, not 
mixed either with red or brown. The hair is straight, stilf, sonuv 
what long and black, its transverse seclii')!! being more or h^ss 
round and large. Th(‘- Ix'ard is scanty as well as the whiskers, and 
the hair on the upper lip consi.sts of two dedicate ])encils, whi(di are 
sometimes lung. The body is more or less bai‘(‘,. llie hi*a(l is 
thick, sometiines high, sometimes short, its cranial ca])acity being 
between that of the negro and that of tln^, Europcain. Its summit 
is sometimes flat, sometimes raised into a crc'st antero-posterioily, 
corresponding to the sagittal suture. The su])rr(dliary arches and 
the glabella are very slightly marked, the interval between the 
orbits is considerable. The face on the whole is flat, as if cruslied 
in everywhere, and broader about the situation of the cheek-bones, 
the external and anterior borders of which look upwards and r)ut- 
wards. AVe shall not reiterate the descrij)tion of the Mongolian 
skull, aF; given by Prichard, nor that of Elumenbach, rc'specting the 
prominence of the zygomatic arches, and shall conliiH*. ourselves to 
stating that the characters designated some years ago by tin*, nanui 
of Moiirjoloidy upon which a doctrine now settled was based, are 
only met with (ixceptionally. Tlui parietal fingb^ in particular is 
one half less in Mongols than in Is^ew Gfiledonians. (See 
pages 246, 247.) 
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The following tmits have iiiore. value ; Flatness of the skeleton 
of the nose in its ensemble^ flattening and widening of the interval 
between the orbits, mesorrhinia, obliteration of the inferior border 
of the anterior nasal aperture, its folding over into two lips : by 
this mark alone we were able to recognise the upper jaw ol' a Chinese’: 
skull. In the living subject, the nose is broad and flat {('jKite), 
concave, round at the back, and very similar to that of the negro 
in the disposition of the nostrils and the slight consistence of tlici 
cartilages of the bas('. ; but it is small and generally delicate, whihi 
that of the iK'gro is tliick. Another scirics of i‘.hara(‘,t(‘TS is derived 
from the eyes. The axis of the (iyelids is dire(;ted obli(|n(‘ly U])- 
Avards and outwards. At the internal angle is a vertical falciform 
fold, at th(j external, a sort of transverse*. du]>lication of the uppes- 
eyelid, Avhich slightly cov('.rs the eye, and app(*ars to be due to the 
small size of the palpebral apertun*, ; the (‘y(js Avith their black 
irides thus appear smaller. The orbits give indication of this ; in 
other types their great axes art? united at an obtuse; angle, t)i)en 
beloAV. In many of the ]\rongols there is se^arcely any angle, m- 
rather the axes are perfectly horizontal (see; page ohS). 

M. lU’oca has demonstrated cpiite un(;xpectedly that one of 
the least variable attributes, not only of the most typical iNlon- 
golian races, but also of all those, Avith the ('.xception of tie; 
Esquimaux, that Ave usually associate Avitli them, is niegasemia^of tlu; 
orbital index, and in the Chinese it is (see i)age 259). 

The yelloAV races are generally Am ry prognathous (70 to 08 d(‘groes). 
The Esquimaux, the Chinese, and the Malays an; more than this, 
and approximate to the negro type. True IMongols and (iblicr 
Western tribes, and undoubtedly also tlie Thibetans, are much less 
so. Their stature is below the average, th(;ir^neck is short, their 
limbs are short and thick, and they have a tendency to cor}Xilcnce. 
The ability to bring the toes together in such a Avay as to take hold 
of objects is somewhat common among them. 

Of the three fundamental types, the European, the NTegro, and 
the Mongolian, the last exhibits the least homogeneity as regards 
details. Asia, of all parts of the Avorld, must have been tlio most 
violently convulsed as regards its populations. Its prehistoric 



Chap, xi.] 


ESQUIMAU TYPE. 


473 


revolutions previously to its having any ^^'ograpliiciil eonnnimication 
with Europe must have been very nuiiK'rous. Tin'. Inn’dcs wliich 
have come fortli from it, as from a crater, have all been nomads 
and warlike. Wo find numerous evidences at tin*, prescoit time 
of these convulsions : foreign races absolutely dissimilar as to type 
enclosed in the midst of suiTounding av(U*age. ty[)es. Instead of 
the flat nose, looked upon as eharacteristh*, of tin*, yellow races, is 
frecpiently seen a prominent nose, of linn construetion and arched. 
The oblhpio and small eye is found replaced by a horizontal eyt‘. 
like our own, the almost invisibh^ superciliary arches by prouiinimt 
ones, the scant and paltry pencil of hair on the, u[)p(*r lip, by a thick 
bushy moustnehe. Ther(‘. is frecpiently no prognaihisiii at all, tlui 
face becoming almost I’eceding, while*, the head of the Jvalmuck of 
the Altai, or the Mongol of Gobi, is a comliination of tlni two 
characters of which we have*, been sp(*aking with an exi(*rna,I 
braehycephaly, and a no less rmnarkabh^ shortni'ss of all the vertical 
diameters of tln^ cranium as well as of tlio fac<'. 'hla* head of the 
Esquimaux, Avith the same characte.rs, is th(‘. most do]ichoc.(*])hali(^ 
in the world, and has the greai/Cst v'criical diameters of the cranium 
as well as of the face. Tlies(‘ are tw(> suh-t.y^x's which are con- 
tradictory in some respects. In describing the foregoing under the 
name of Mongolian we had Hkj former rather in mind — brachy- 
c('.phaly ; Ave lay' more stress now on the latter — doli(dioce])hal v. 
Prichard, nioreoA^er, considered tin*, face of tla* Es([niniau as the 
best expression of the type of tin* y(*llow rae(‘S. 


Thr, FjH(ininl(Ui Tjfpc, 

The Esquimau typoiis foiiml in its highest expiu'ssion in Green- 
land. Pfolichocephaly and extreme height of the skull bi'coine less 
as Ave approach llehriiig^s Straits. The- Ahuitiaiis and Koluslics 
Avould form the pa.ssage hetw'een it and tin* Samoyu.'d or Mongolian 
type. The Esquimaux have received this nanui fujin the Mohicans 
{Seeman), and call tlKmiselvcs InrniU. About tin*- twelfth ccnitury 
they may haA^A reached the Potomac and the- Delaware j at the 
fourteenth they penetrated into Greenland. Previously Ave find 
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them in Asia. They are now rapidly decreasing in numbers (I fall ^ 
Jlaf/es). 

Tlu^y are of low stature, fat, squat, with wide shoulders and 
larg(* heads, large* limbs, but with small well-made feet and hands. 
The face is Hat, and even hollowed out about the region of the 
nose ; tlie cheelcs ani full, the cheidc-bones extr(Hnely prominent ; 
the nose is broad, small, and jirojecting but little ; the palpebial 
aperture small, the eyes black and sunken; the mouth small, 
round, with a large umler lij). The teeth are regular, and are worn 
down to the; gums at an early age, owing to tlie custom of cm))loy- 



Fig. 46, — E.squimiUi type : Skull of Grccnluiulor (Copcnliiiffcn IMusoum). 


iiig tluiin ill preparing skins. The hair is jet black, long, hard, and 
scanty, and on a transi ersc section is more round than cllijltical. 
Tlu'. beard is almost absent. ‘‘On the upper lip of one,” says 
llaycs, “some coarse black hairs Avere grooving like the whiskers of 
a cat, and also on tln^ chin.” The conqdexion is light, or daik- 
gray, shoAving the redness of the capillar}^ vessels beneath, d'lie 
skull of the h^squimau, which is a pure dolichocephalic, gives an 
index of 71*4 (Brora), 71-8 (Virchow), 71*3 (Bessrir). It forms a 
long parallelogram, the sidi's of Avhich fall down vertically, and in 
some skulls the sagittal crest is so marked that they seem, physio- 
logically, scaphoccphalic. They are tlu^ most leptorrhinian knoAvn 
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(42*2). Their prognathism (71*4) (unTosponds to tlu'. arorage 
degree observed in all the yellow races. The dir(',ction of the 
occipital plane very nearly approaches that of the Chin(?s(‘. The 
hones of the nose proper are the narrowest known, the orbits are 
ronntl, the maxillary bones are so enormous, and the molar bones 
so large and thick, that, out of a number of skulls, we are able to 
identify the Esquimau skull witlK)ut hesitation.* 

The nomad character of the Esquimaux in suinnier allies them to 
the Lapps and 8amoyedes, from which they are separated by their 
making use of dogs for sledging. 


T}}o Samoycfl Type, 

The Samoyed type is scattered from the Mezen, an allluent of 
the White ^3ea, to the river Khatanga in Siberia, and fj’om tlu^ 
Arctic Ocean to the vicinity of the Altai ajul T^akc} IJaikal. 4Tie 
Khasovo in the north, and the Soioiiy in the south, art* its 
principal groups in Asia. lletwcen them there arc a numhia* of 
Finnish or Mongolian tribes. The tSamoyiHies make* th(‘ir ai)j)i‘ar- 
ance in history in 109G. The following description specially 
applies to those of th('> north-west, who arc th(‘ Ixist known : 
4’heir stature is below the average, if not diminutive, but gi^sdur 
than that of the Lapps. They are fat, squat, Avith short h-gs, tlui 
knees turning out; the feet are small. 'JTieir hair is long, harsh, 
jet black and glossy. They have very lilthi beard. dTieir (com- 
plexion is of a smoky-yelloAV tint. The face is Avide and Hat; 
the cl^eek-bones are prominent. The nose is very (hepressed, nnd 
on a level Avitli the cheeks ; it is broad and Hat at the. root ; the 
nostrils are Avide and gaping. They have bhuck eyes, long, narroAv, 
and slightly oblique palpebral apertures, large mouths, the lips 
being small and turned up {7'etroiifisees),’\' 

* Sec “ Oh the Esquiinanx,*’ by King, first memoir in. the “ Jonnial of ilie 
Ethnological Society,” London, vol. i., 1848; “On ilic Esquimaux,” by 
Sutherland, in “Journal of the Anthropological Soeijily,” Loudon, vol. iii,, 
1865 ; &c. 

t See Latham’s drawing of the Samoyed in his general treatise on 
Ethnography. 
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A drawing of the skull of a Samoy(3d lias been given by 
Illimienbacb, and the description of one by Mr. Busk. The bones 
are naiTow in the former; the latter is brachycephalic (86 •3)*- 
and platyrrhinian : the inferior border of the malar bones and 
zygomatic arches turns outwards, there is a slight crest at the 
vaidt of the cranium, the orbital axes are almost horizontal, the 
vertical diameter of the cranium is short and that of the face long. 
It evidently follows from this that the Samoyed sub-type assimi- 
lates the general l\l(;ngolian type proper, and that it conies very 
near to the Esrpiimaii sub-ty]rc. In its norma vcrtlcalis it recalls 
the Lapp tribe. From want of space we must pass over the 
Tungusian type, to which tlie Mantshu belongs, and wliich diflers 
ill some rc^spects from the Mongolian sub-typo i)ropor ; tlie various 
types in Japan, with which the Corcan is allied ; the Kamtchadale, 
but imperfectly known ; the I'hilietan, to whii;h the Chinese, 
the Birmese, and the Annamites are allied, and which establish 
the transition between the ^Mongol and the Malay. The Ainos 
of Japan, the Miau Tsz and the Lolos of the province of Yunnan, 
in our ox>inioii belong to the European group. 

The Mala]! Type. 

Th(? Malay typo embraces the -whole of the territory called 
Malaisia. 

According to ^M. Maury, the cradle of the Malays was the 
inonntains of Thibet, whence they passed by the rivers of Indo- 
Cliina. Others make them come from Borneo. Mention of them 
is made for the lirst time in 1160, from which it appear.? that 
they left the. Balembang country in the island of Sumatra, and 
were, the founders of Singapore in the ileninsula of Malacca. 
"Hieir skin is light brown, sometimes copper coloured. The hair 
is straight or wavy, standing on end when cut about two inches 
from the head, long, abundant, and jet black. They have very 

* Many dolichocepbalic skulls have been colleetcd in the Samoyed 
territory, but they may belong to other races. If the Esquimaux, so doli- 
chocephalic, have occupied, as it is said, the southern confines of Siberia, 
they must necessarily have left a train of dolichoccphales behind them. 
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little beard. The nose is short, wide, and flat, thin at the 
extremity, tlie nostrils being dilated. Tliey are niesorrhiiiians 
(51 ’47), and have an arrangement of the lower bordc'r of the nasal 
aperture and of the vomer which is almost characteristic. The 
cheek-bones are wide and jn’oininent, and the face is almost as 
broad as it is long (Van Lnont). 'Flio profihi is straight, the 
interval between the orbits wide and ikittcned, tlie superciliary 
arches united, and almost imperceptible. 

The forehead, says Pickering, is depressed and recoding in the 
Mongols, higli and Avell formed in the Malay. The occiput, on tlio 
contrary, is flat, vertical, and does not pass b(‘.yond the lino of the 
neck. The moutli is large, the lips are thick, and their prognathism 
is the greatest that has been met with in the yellow races (09*5). 
The teeth are of a bluish-black colour, and corroded from chewing 
betel, of which they make constant use. '^hhey are brachycephalic. 
In twenty-nine Javanese examined ly jM. Pro(5a, the mean index 
was 81 'G. Lastly, they are very short of stature, slim, and 
m oderatel y mu scul (ir. 

M. Van Lcent speaks of two sorts of IVlalays, some similar to 
the yellow races we have described, others being a mixture of 
Caucasian features. The llattaks of Sunnitra, from whom this 
sub-race is named, the Macassars and Ihigis of Ceh;hes, the Dyaks 
of Eovneo, &c., arc among the latter. The Eattaks are better 
built, more muscailar, and taller than tin*. Malays previously spoken 
of. Their skin is of a lighter brown, the liair fine and black, some- 
times chestnut, the beard moderately thick, the nose straight, 
rathbr thin, less flat. The cheek-bones are less prominent, the face 
long, the mouth somewhat small, the lips less thick, tlie occiput 
round. It would be interesting to know wlndher this jiarticular 
type cSrresponded with those dolichocephalic skulls which we find 
labelled in our collections under the same name as the Alalays 
before spoken of. It would also be desirable to Jind out whether 
it is not derived from India,'*' 

* See “ The Malay Archipelago,” by A. R, Wallace, 2 vola., London, 1859; 
“ Geographie Medicale des Possessions Neerlandaiscs des lades Orientales,** 
by Van Leout, in “ Arch. Med. Nav.,” Paris, 18 17, &c. 
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Polynesian Type. 

'J'hc Polynesian type approaches the Malay, and must be sepa- 
rated from the Micronesiau type. It extends from the Tonga 
Islands and I^ew Zealand to Easter Island in the Pacific. The 
Kanaka (jr Polynesian race originated, according to M. do Quatre 
fages, in the island of Booroo, situated to the west of Ceram, one, 
of th(i Moluc(ias. Its first station was tlie Tonga and Samoan. 
Arehiptjlago, wlnmco it was dispersed. It made its appearance at 
the hegi lining of the fifth century in the Marcpiesas Islands- in 
1100 at 'i'ahiti, in 1200 at Barotonga, in 1500 in Kew Zealand, 
and in 1700 in the Chatham Islands. Its first known migrations 
took place therefore into Malaisia a thousand years before any 
mention is made there of the Malays. The two races are looked 
u[)on as one l)y linguists, who speak of them as the Malayo- 
Polynesians, Moreover there is much reason for believing that the 
South Americans have some relation to the Polynesians. 

Idle l*olynesian should be studied in the Kastern Islands, wherc^ 
lie is more detached from the Melanesian element. He is mesati- 
ceplialie. The norma verticalis of the skull exhibits an oval, 
swelling out on a l(3vel with the parietal bosses. The vault i- 
generally occupied by a crest, the tAvo sides of Avhich incline likr 
the roof of a house, or are holloAved out in Avide channels, afha 
Avhieh come the paruital protuberances ; this latter arrange iiieiit is 
termed ktad-shaped {en caretie). Ilis niegasemic orbits place liiiii 
in the same group as the Chinese, the Malays, and Americans.* T'lu* 
Kanakiis of the OAvhyhee Islands have the highest orbital index tliat 
M. Broca has observed (95 ’4). He is ineso^Thinian (49*3). lli^ 
sub-nasal prognathism of G8 degrees in NeAV Zealand, 70 in the 
Manpicsas Islands, and 75 at Tahiti, is evidence of the hitlucnc(' 
of the yellow and black populations with Avhich he has been mingled. 
But as these crosses Avoiild only increase his prognathism, and as avo 
cannot find any neighbouring race which could cause it to diminish, 
Ave must come to the conclusion that the principle of this diminution 
is to be found within himself. The primitive Polynesian, therefor.*, 



AMERICAN TYPE. 


Chap, xi.] 




was not prognathous ; at least the accopt(Ml ininiiimm index of Th 
places him on the conlliK's of the AVliite type. 

The nose of the Pedynesian, called by some Iravoilers short, and 
by others projecting, is sometimes straight, sometimes iKpiiline, and 
more nearly ai^proaches tlie American than Iho Mongolian type; it 
is wide only at the nostrils. The ma ar bones are large, not very 
wide, and the face is oval, not coming within the category of thosci 
decidedly flat. The superciliary arches [)roj('ct but little, and the, 
falling in of the root nl th(‘- nose, is not very deep, Avhich clearly 
distinguishes him finm the Melan(\sian type. The ey(>s arc black, 
large, and well formed, more or less full, and not oblicpie. T%e 
complexion is vany variable. According to soim? it is of mahogany 
colour, of oth(‘.rs of a dull copper colour. M. Honrgarel says it is of 
a yellowish-olive hiu;, lighter soiiKitimos than that of th(j Malays, 
especially at Tahiti, flacapdiiot says it is gem'rally tawny-yedlow, 
mixed with mure or less dark histre. 'I'he liair is black, thick, and 
harsh occasionally, becoming heautifully enidy by civjssing with the 
European. The beard of the Polynesian is scant. lie is of tall 
stature, well built, slight, but with some tendency to obesity. 


The American Tijpe. 

The American fupe is that Avlihdi was most commonly met witli 
brjtli in !Nortli and South America pr(3viously to the arrivid of 
l^hiropeaus, the i's(piimaux being put ashlc. We shall describe it 
according to tli(3 best authors, especially IMortoii. The. uAc'rnge 
coloiJi* of the skin is olive-brown, variously niixt'd ^\'itll while and 
red, and sometimes anionntijig to a cinnamon co’mir {Noft). The 
hair is long, glossy, Hack, and stiff like liorsehair. The (yehrows 
and eyelashes are thick, hut iho hair in tlie h(‘ard, IIk; moustaches, 
and oil the surface of the body is scant, ddie eyes are small and 
sunken, and tlie eyelids exhibit all the varieties obsm’ved in Asia, 
being sometimes contracted and obliipie, at others horizontal as with 
us. The superciliary arches are more developed than in the 
Mongolian type. The nose, sometimes Asiatic, is more freiiiiently 
large, prominent, bridged; and even aquiline {Cailin), The nostrils 
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are dilated. The cheek-bones arc prominent, tlic face is round or 
triangular, tlie jaws are heavy and slightly prognathous (Nott), 
The mouth is largo, and the teeth are vertical, strong, and but little 
liable to caries. If wo are to rely on the method of cubic measure- 
ment, followed by ^lorton, the American skull is one of the least 
capacious of the whole human race. It is more frequently dolicho- 
cephalic than brachycephalic, judging from the collection at 
Philadelphia. Idiat at the IMuseum, on the contrary, is mesati- 
cei^halic, being caused by the mixture of brachycephaly and 
dolichocephaly in equal proportions. The ^b'xicans have an index 
nf 78 T, the Peruvians of 78*7 (Brora). Dolichocephaly is more 
extensive in the north, according 1o ^lorton, among the tribes that 
originally inhabited the east of the Alleghanies, and brachycephaly 
among those to the west of the Mississippi. The same thing 
oc(‘-urs on the coasts of South America. The Peruvian skulls are 
distinguished by their quadraiigular form. 

A common characteristic of the ^lexican poj^ulations is flattening 
of the posterior part of the skull which is vertical. The vertex is 
often pyramidal, especially when looked at from behind. The 
forehead is moderately broad, but low and receding, upon which 
Humboldt laid some stress. The orbits are quadrangular and 
megasemic, which is an important fact. The skeleton of the nos(^ 
is mesorrhinian. Their stature is generally very much aj) 0 ve the 
average of Americans, although there are some tribes in South 
America, as the Patagonians of the south, and the Assinijboiiis in 
the north, who are very tall, and others, as the Peruvians and 
some tribes in the island of Vancouver, that are rather •short, 
proving the existence of divers elements in the American type.* 

To sum up : the American in his enscinhie approximates to the 
type of the Yellow races in many important particularsf Thus : 
his face and nose are sometimes flat, the colour of his skin, the 
nature of his hair, the colour of his eyes, the slight development 

* See “ Crania Americana,” by Morton, Philadelphia, 1839 ; “ Types of 
Mankind,” Nott and Gliddon, Philadelphia, 1854 ; “ L’Hommo Americain,” 
by A. d’Orbigny, 2 vols., Paris, 1859 ; article “ Americain,” by E. Dallyi 
in “ Encycl. des Sciences Medic.,” vol. iii., 1865; &c. 
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and liarsliness of liis pilous system, his small oyos with narrow 
palpcihral apertures, liis orbital megasemia, See. Idatteiiing of the 
occiput is mot with also in some races of Asia. Ihit ho also ox 
liil)its marked diflerences, such as his projecting, convex, and com- 
paratively narrow nose, his very tall stature, the small capacity 
of his cerebral cavity, and Ins sliglit prognatliism. Tlieso arc^ 
characteristics of rac(‘s which liave. crossial, one of tlio ebmients 
being clearl}" Asiatic, and the othi-r altogetln'r special— dolicho- 
cephaly, the. European no.se., Ac. The alcove d('.scripti(m ap[)lies 
ratlKO’ to Nortli Americans. N’eve.rtlicless tlu? T'oltiaj sub type, to 
which ^lorton refers the natives of iMexic.o, rf.u’ii, and Xew 
Granada, diflbrs but little from them. The dilbculty of American 
craniology arises from the fact of tln^ (‘xistence of such lixbmsive. 
cranial deformations, lly basing it upon them, and setting aside 
some rare deformations, we miglit however, wo tliink, take out 
from the mass of Americans two anchnit pco 2 )l(‘s who i)ractisiul 
deformation of the head — the one in tlui imdhod eni 2 )loyed by the 
Xahuas, the other in that l)y the Aymaras. (See 183.) The 
Teliuelclie or ratagoniaii type sliould also be. se.t aside, and then 
we might take account of those, singular dilicrem'.es of complexion, 
pale, ill th(j llotocudas and in tlui Guarani race, almost black in tlio 
ancient Californians and the Charruas of l.huguay, v/hich are now 
e.xtinct. 

“The Californians,” says I.a IVuMuise, “have a similar com- 
jjhixion to tliat of the m'gro whose hair is not woolly. Judging 
simply *by their colour, one would imagine oneself amongst 
negroes in a 2 >hwtation in the island of Ht. Eomingo.” “ Their 
hair,” says Eollin, “ is long and very tongli. Tlndr fondiead is 
low, the eyebrows are.^ thick and black, the eyes ]>lack and sunken, 
the nos&ds short, and de])ressed at the root ; tin? mouth large, the 
malar bones an? prominent, the li 2 )s thick, and the teeth beautiful.” 
“The Charruas,” says Prichard, “belong by their colour to the 
Elack races, or those which are nearly black, with scarcely any 
mixture of red tinge in them. Tlujy are upriglit, well-proportioned, 
and active ; they are of middle stature, and about an inch taller on 
the average than the Spaniards. They have a straight head and 
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oppii forclioad, regular features, although the nose appears narrow 
and as tliough sunken between the eyes ; the eyebrows arc s(;ant, 
tliey liave no beard, and very little hair on other parts of the body. 
The hair of the liead is thick, very long, glossy, and always black. 
T'luiir liands and feet are vsmaller than those of Europeans, and the 
neck of the women is less full than ihat of the Indian.” The 
characteristics of these two races therefore partake more of the 
American Mongol element than of the one having projecting 
features, which avo are about to describe. 

The 'Patagonian Type. 

The Patagonian type, or ratlnu’ a c(‘,rtain ancient Patagonian typo, 
requires tliat Ave should speak of it by itsedf. Tlio Avhole popula- 
tion being conhned to one extremity of tfie continent, Avluire it is 
shut u[» among mountains, there is greater probability of its being 
the remains of some primitiAaA race. The Patagonians, or Tehuelch(*s, 
are exactly in these conditions. Their characters, as obtained 
from a study of living subjects, are the following : They are very 
tall, the limbs and the trunk being hi proportion ; th(^ In^ad is large, 
the face a long oval, the complexion olive brown, or a tone that 
Eitzroy compari's to old mahogany ; the nose is short, broad, and 
Hat ; the forehead bulging {hoinbr) and ])rominent, the superciliary 
arches arc moderately pronounced, the chin projecting, tlie beard 
and moustaches scanty. Up to this ])oint there is bpt little 
dillerence between it and the average American type, but it 
specially belongs to the present race of Patagonians. Five «f?k nils 
procured from the ancient encampments, or XJ^'ohistoric panolaros 
of Patagonia, and brought to the Aluscumwof the Laboratory of 
Anthropology belonging to the Uc,ole des Ilautes Et^ides, l»y 
AI. Moreno, present an appearance totally distinct from all llic, 
other American skulls in the collection. At iirst sight one avouUI 
think they were the skulls of Esquimaux. The narroAvness of the 
forehead, its height, its bulging at the level of the frontal bosses, t ho 
antero-posterior elongation of the cranium, its j)osterior j)art in Iho 
form of an inclined plane, and then curved round; the lieiglit 
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of the verti(*al dianietiT or acrocophaly, the vertical direction 
downwards of* tlic sides, the (‘loiijjfation of the. fae(‘, the projection 
forwards of tlio niahir bones, the dei^n'e of ]wotfnatliisni, the narrow- 
ness of tlie inh'i'val hetwc'en the orbits, tlu^ iiarinony of form 
between the cranium and tln' fae(* — all this is Kstpiiman. The 
teeth theinsolvos arii worn down liorizonlally as in this race, lint 
it is Avanting in many of tlnnr characters. Their malar bones, 
looked at in profile', projec.t forwards, and fall straii^lit, as in the 
Esqninuui (compare 4() and 17) ; but looked at in front they 
<lo not project outwards, and an' not unusually larg('. : Avlience the 



Fro. 1-7.— Fatac'orii.'in type: Skull from the p.araderos, from the collection of Af. Moreno 
(Mn.seum of tlie Laboratory of Aiitliropulot^y of the Eeolo de.s liautc.s Ktmles). 


oval shape of tlie face, dt'seribed by Lieutenant IVlusters as that of 
the pn'sent Pata.^mnian race, while the Hsrpiiman has a, full fact', 
and has very Avide cheek-bones, and th(‘. .Vmerican, bariiii.-j; bis 
prominent nose, gt'.m'rally lias it both broad and Hat. 'hhe ce])halic 
index of those tiva' sknlls is 7’2’()'J^ that is to say tlioy are th(‘. most 
decidedly dolichocephalic in the world, after those of the- Ksqui- 
■manx, and their prognathism is Gt)'4, or less than tlu' Aim'rican, 
and as much or more Umn tlie P].sqnimaux. To inak(‘ up for this, t]i(*y 
arc mesorrhinian, very nearly approaching^ to platyrrliinian, while 
the Esquimaux are the most leptorrhinian on the face of the ^loho. 

L> r 2 
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There is no unity of type, it is true, ainon^^ the skulls from tin*, 
paradcros ; there ar('. l)ra(*hye(‘])hales to lu' found among th(‘m, 
some Avith deformations, and somci Avithout, showing that at that 
epoch the races of Patagonia AAu^re already numerous. Put the type 
that Ave select from tliciu must liaA'o prcdominat(‘d, for the aAT*rage 
of the tAventy-scA^en normal skulls of jM. Mortuio are dolichocciphalic, 
75 lIowe.vcT this may he, tliis unexpected approximation to 
the l]s(piima.ux sugge^sts some curious questions for conshhu’atiou. 
Are the Tehuelches tlui autochthonous dolichocephalifi element, 
Avhicli, hy its crossing Aviih a rac(} of Asia, has given origin to the 
present Aimn'icaii typ(*'? INfay not the craniological singularity of 
the Esquimaux, avIio in certain res])ects r(‘S(mihIe th(^ 8amoyedes 
and th(‘- ^Mongols proptu*, and in others are as distinct as it is 
])ossihh‘ to he, he explained in the same Avay 1 They Avould h(i 
anotlnu’ form of cross of tin; same Asiatic hrachycophalic (‘hnnent 
Avith the same auiochthojious Anu‘ri(*,an dolichoccqdialic elenumt.*^" 

A lied Tffpr. 

A Red ijipe, it must ho admithal, ('xists in tin" earntre of .Vfih'a. 
'Il\e Ainericans are freipiently designated l)y th(‘ title of Re(l, not 
on account ol the colour of th(*ir skin, ))ui liccauso tln^y fr(M|uentIy 
])aint thtj face in this Avay. It Avotd<l he equally ])roi)(;r to call 
curtain of tluj Polym^sian Islanders red. In Africa also this tint 
is V(‘ry common in tlui centre of the continent, from the Ped Sea 
to Staicgal ; l)iit it is separated in so decides! a way in the midst of 
the surrounding hlack populations, that it is necessary to look upon 
it as a ]>articular type. * 

The PimI African ty]>o is associated Avith hlac.k and glossy hair, 
a.nd unfortunati'ly is found every AAdiere mixeth or in close contact, 
Avith th(‘ m-gro populations. Here and there, however, it*ls suili- 
ciently isolateil, among the, Foulbas for example, for its independent 
cluu’acter to he demonstmted. Let us consider lirst the colour of 
the skin. 

8cc “At IToiue with the Patagonians,” by G, C. Musters, London, 1871 ; 
“l)ea Cinietieres et Paraderos do Patagonie,” by F. P. JMoreno, jun., in 
“ Revuo d’Arithrop,,’' vol. iii., 1874; &c. 
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Altlioiigli it i.s stat('(I lliat ilu* ivil colour ailopicd by tlie anciont 
Egyptians in lluar rc]»rcscntalions of tlicnisclvi-s on llu'ir nionu- 
nicnts Avas merely arbitrary, it may lu* askc'tl Avbetlicr llu'y liad not 
some motive fur this. A portion of tlie ]>r(‘sent rac(‘. of liarabras 
of the Amllcy of the, Nile abovi*. tlie First Eabiraet are still of this 
colour, Avhi(^h th(‘y themselves c,(Mupar(‘ to polislu'd mahogany. In 
the plains of Sennaar, (..hillaud has di'scribed tht' K1 Akmar, or 
Ileds, as half-bnn'ds, or of a ju'cidiar cash*. .V ('onsideralih' number 
of Danakil n(\groes on tlu‘. banks of the Red Sea are of a red 
cop])er-colour (7j?or/o7 (V Hrrirourf). The ancient inhabitants of tlui 
Straits of J>al)-el-i\Iandeb are calk'd Ilimyarites, whicli signilii*,s red 
(^M(iiirif). Among the soutln'm Tawan'ks, and the Tibboo Indians, 
they speak also of reds. The Ihmga, Dor, bongo, Ixrc'dj, ami 
.E’yani-Xyams of the Avesh'rn allluents of the l>ahr-(d-(iliazal have a 
mor(', or hiss reildish eom])lexion mixed with black. The ancient 
Egyptians moreover avito not ignorant of the ('xisience of j’l'd 
peo])Ie in the centre of .VlVica. Xegroid ])eoj>k‘ of a reddish 
colour .are d(‘i)icted on the monuments <if Thebes of th(‘ 18th 
dynasty. At tlm iiresent time iiegro tribes an* spoken of on the 
lianks of the Zanilx'si, and as far as tlie ( ’ongo, Avith this shade of 
colour, but th(' most im[)ortant consideral ion is the fact, that the 
Eoulba ])eo])le are ikjw ilourishing in tin', Soudan. Known l)y the 
name \)f beuls in Senegal, called Foulahs by tin' Mainlingoi's, 
Eellaiii by the negroes of lloAvssa, Fellalahs by tin'. Kanori of 
bornii, and Eoiillan by the Aralas, they cann* from the ( ast, accord- 
ing to Dr. barth, at a v('j'v rc'inote i)eriod. d’ln'V do not hoAvev('r 

0 „ 7.1 

appear in histoiy until about tin; teidh c('ntuiy. .At lli.'it c'])och 
they constituted the “ ]iahi '' ek'nient, which av:is p'rcdoininant in 
the Ql^anata kingdom to tin' south-A\a'st of Tiinbuctoo. In 1500 
they AVc'i’e ])ow('rful in tlie west and south of tin' Sonray kingdom 
to the east of ]dnd)U(‘too ; in 1 (100 they a[ip('ai ed in lloAvssa; in 
1700 in begharmi. They are shepherds and nomads, and continue 
to spr('a<l and ])ropagate Islaniism, Avilliout forming distinct 
nationalities. Tt Avas only in 1805 that Dtliman dan E(Hlie, one of 
their chiefs, on his return from a pilgrimage to Alccca, nnibal them 
into a community, and hy force of arms imposinl his authority over 
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ili(3 L,^rcator part of Soudan, fn this vast t(u*ritory, wliicli is to a 
certain cxtciiit civiliscid, .Dr. .Barth mot Aviih threo priu(;i]3al races : 
(1) Th(3 autochtliuiious iNfegroes, constituting the majority, tlic 
vaiKpiished peo])lc of tlie country ; (2) The Koulahs, or .Foulbas 
(native name), tlu^ (loiKpierors, Avitli red coin])lexion and straiglit 
liair ; (3) 'Die Aral)s, traders or she,ph(;rds, Avdio, two centuries ago, 
came from tlie east into .Hornil. 

This close c.ontact everywhere of the Toiilah with the iK'.gro, 
explains why travellers descrilx‘- them soniidimes as slim and well- 
proportioned, with glossy liair — -(Mungo Park on two occasions 
writes “ silky hair ”) — sometimes as squat and slicjit, Avitli AV(.)olly 
hair. Tlu;y often indeed takci wiv(‘s from -among the*- m*gress(*s, 
Avhile till*. rev(‘rse is rare {BarUi). Among th(‘ir half-hreeds arc 
iiotic(*d llu! Toucolors of Senegal, the Black Penis, the Torodes, 
and the Susus, these last l)(*longing to the- JMandingoes. 

The colour of tlie purest-blood Poidahs is sometimes coj^pery- 
red, sometimes of a rhubarb shade. Jn the country, where the 
nativi'-s go nak(‘d, tin*- contrast between the two types — the one 
reddish yellow, the other negroid — is very striking. The characters 
of the t^’pe may b(* sj)ecially gathered from the Avestern Foulalis. 
The face is oval, the nose long and arclnul, the teeth Au.‘-rtical, the 
lips sonuiAvhat thin, the ligure slim and tall, the limbs Avell-propor- 
tioned, till*- (*xtremities small. Dr. Barth thus di'scribes those to 
till* east of the Niger : “They Inwe small, sharp, and open features, 
ihi'y are lively and intelligent ; the face is long as compared Avith 
the round m*gro face ; the lips not thick, the complexion cooper- 
coloured, the hair black, long, reaching sometimes to the shoulders ; 
the figure upright and slim, the extremitiq^ slender, moderate 
corpulence.” In a Avord, Ave must, in the Anthropology o:fr»Africa, 
taki* into account a sjiecial Bed type Avith smooth hair, ajiijroxi- 
inating to the European type. Being now closely intermingled 
Avith the negro races, it is no longer represented but by the pure- 
blood Foulalis.* 

* “'i'raveks and Discoveries in North and Central Africa/’ hy Dr. Barth, 
in 1819-55. London. 
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CIIAPTEK XIL 

NEGRO, KAFFIR, HOTTENTOT TYPES — FAPUAN, NEGRITO, TASMANIAN 

TYPES AUSTRALIAN TYPE — CONCLUSION OF THE SURJECT OF 

HUMAN RACES. 

The Ne(jro Ttjpe. 

The JVe(/ro iype^ understood in its more gonenil acec^ptation, is 
met Avitli in Asia, near its soiitli-c*astern angl(5, in Oceania, where 
it exliibits two distinct types, the Pa])iian and the Xegrito, and 
in Al’ih'a, where it is divided into tin; Ouinean, Kallir, and 
Hottentot types. We take the Ouinean as best representing the 
most ancient and the most classi(;al Xegro ty])e. 

The iiortherji limit of tlie most characteristic m'gro tribes ex- 
tends from the river ^Senegal, inclines to the east as far as the 
loth (legreii of north latitude i^Maunj)^ and is lost in the r(‘gion 
visited hy 8peke and liaker, wlu^re tlierii ar(‘, dillenmt trih's whoso 
parentage'- is not as yet thoroughly determimid. Above this line, 
however, in the Jdesert, we iiiul an isolated n<‘gro tribe, tlui 'Tebous, 
or Til)boos. On its coniines we meid with a regular succession 
of otK*r tribes, iiiterruptesl here and there by the. houlahs, namely; 
Tlio native negroes of Adamawa, IMassina, llowssa, llormi, .I>eg- 
harnii, and Dar-Fiir; the Nubians of Kordofaii ; the 8hillucks, 
Tungi, and >Schangallas, close to Aby.ssinia ; and the Nonairs, 
UaA, and 8ere of llahr-el-Ghazal. ddie Avc‘.sti-*rn limit of tin* Negro 
type is formed by the sea. Its principal tribes are from Sem'gal 
to Tenguela, as if tkey had been drivmi to the coast, namely : The 
YoloM, Sereres, and Mandiiigoes of Semegambia ; tlie Feloupas 
of Sierra Leone; the Xroumans of Liberia; the P'antis, Accras, 
and Ashantis of the Gold Coast; the Mahis and Oahomoys of the 
Gulf of Benin; the Ibos, IMakos, and (;alal)ar of Hie mouth of 
the Niger; the Bouliis, Bakalais, and M’pongwe*s of the Gaboon; 
&c. Behind them are grouped other tribes of a better type, with 
somewhat clearer complexion, or slightly mixed with red. Certain 
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Peuls of Sono^MiTihiii, tlie BninLiirnis of the Tipper Niger, and 
certain trih(*s of Fens, or Paluiins, of tlie Gaboon are of tlii.s 
imniber. The followiiig description specially r(‘lai(‘s to the 
Guinean sub-ty})e, l>iit may bo considered as that of tlie Negro 
type in gcnieral. T1ie. skin of the negro is velvety, cool to the 
touch, glossy, varying from a reddish, yellowish, or bluish black 
to jet black. II is hair and ey(‘S are blac.k, the sclerotu; dark or 
yellowish, black s])ots are .seen on the tongue, . the roof of the 
mouth, and even und(?r tla^ (‘onjunctiva. The; palms of the liands 
and soles of the feet are lighter in colour than the rest of tlu', 
body. The beard is scant, and is develojKHl late. Tlic body is 
(h.'stituto of liair, exce])t on the j)ubis and in the arm-pits. ''I’he 
skull is dolichoc(‘phalic (7.‘5*0 on the west coast of Africa), occa- 
sionally ni(‘satic(‘phalic, and eve.n sub-brachycephalie. Its ca})acity, 
in (‘ighiy-liv(‘. Western n(‘groes, measured by l\I. llrocn, was lIlTlJ 
cubic*, centimetres, or 151 cubic ceidimetres h'ss than in the natives 
of Auvergne. 

The 'nomnd veHiaiJIs is of an elliptical shape. The supra-iniac, 
portion of the occi])Ltal is freipiontl}' proj(‘(,*ting, its lal.(‘ral piulions 
are Hat and verti(jal, the curved temporal lines describe*, an arc, 
corr(\s]K)nding Avith the mass of tenpioral muscl(*s Avhich an* insc'rted 
beneath them ; the*. t(‘mpond shell its(*lf is larger than that of the 
Avhitc. The frontal is articulat(*d frequently with the t!‘nA])oral ; 
tin*. great(*r Avings of the s])h(*noid aic conse(pu*ntly not articulated 
with the. parietal. The cranial sutuiA'S are more- simple than in tie*. 
AVhit(*. type, and arc; oblitc*ratc*d soonc'r (GratioJef). Tin*, scpiamo- 
temporal, and the spheno-])arietal frc'cpiently form a hori/<^ital 
straight line. The forehead is narrow at the base, sometimes 
r(*ceding and rather Ioav, sometimes straight ainl bulging (honi/jr) at 
the .summit. The. frontal bosses are often contlu(*]it, or r(;j)laced by 
a single and median protubc*rance. The superciliary arches pioject 
but little*, and are smooth, very diilerent from the Melanesian n(*gro, 
s ) mu(*li so that by this the; two s(*xes temd to res(;jnbl(; each other. 
As a- result of this, the orbits arc; less deep, Avhich contributes, Avith 
the; slight d(*pression of the root of the nose, and the less mark(*d 
general appearance; of the face, to give to the negro of ^Vfric^a a l(*s3 



Chap, xii.] 


NEGRO TYPE. 


489 


forocioUvS aspect than to the iiogro of ()(*(*aiii:i. The orbits niorcovoi* 
are inicrosenies, that is to say short from abov(‘. ilowiiwards, but 
miU'.li less so tliau iii the, j\relau(‘siaii negroes, thus helping still more 
to distinguish them. 

The eyeballs an*, close to the h(‘nd, and the palp(‘bral apertures 
are neA'ertlieless small and an*, on tlui same horizontal line, ddu^ 
space b<'t\V(*('n the ey(*s is less llat. and less large than in the 
Mongolian ty])e, but num*. so than in the Enro])('an tyi>('. hlu* 
nose is dcvelop(‘d in Avidth at tlu* expense of its ])rojeetion ; its base, 
is large, and crushed in, owing to tin* soft ness of tin* eartilagcis, and 
spreads out into tAvo diAu-rgent ahe, Avith (‘llipticad nostrils mon*. or 
less (*xpos(‘d. ddiis extremity is souK'tinu's trilobial. ddu* skeh'ton 
of th(‘ nos(‘, is ])latyiThinian (oPTS); the two bones proper an^ 
occasionally united, as in apes, d'he inferior bordi'r of tlu*. ant(*rinr 
aperture is oblibnuted, or replac<‘d by a sort of ])lalform, tlu', 
boundary la^tween tlu*. nasal fossa*, and tlu* sub-nasid lA'giou Ix'ing 
undehned in pro]K)rtion to tlu*. very slight development of tlie 
median spine.* 

''riu*. fac(', as a Avhoh* is usually long, lilo* tlu; cranium, but it is 
sometimes short and round, and tlu*n it is fre<jucntly llat. d’lu*, 
zygomatic {irches. and the malar bones laua* only a slight lateral 
proj(*ction ; the, former are more fre<juently erv[)tozygous,'l’ aceoril- 
ing to 'lilumenbacli’s method, tluin in tlu* Whib^ ly])e, and le.ss 
fiYupiently than in the .Mongolian typ(*. d'lui prognathism of tlu*. 
negro (*xt(*nds Avithin ciaaiii limits to tluj entire face. All I he 
parts of the su])(*rior maxilla eontrihnte to it, ami (‘veii tlu* ])tery- 
goid i^rocesses, ANdiich are, drawn forward hy the developm(*ii1, of tlu*. 
jaAv; hut it is only K'idly eharactcristic and eousiderahle in tlu* suh- 
nasal r(*^^ion, and in flu* teetli. It fn*.(jn(‘ut]y exists also in the, 
lower jaAV, that is to say the chin recedes, and tlu*. teeth [)roJect 

* Loc. cit., in “ Revne cTAnthrop.,” vol. i. ]>. f>r>7. 

f Whou making use of Mio expressions “ eryptozygons ” and “ j>lu}nozy- 
gons,” «,s syiioTiymous wiili I lie l(‘ss or gi'oatt'r (kiv'elojnncnt, of t luj /ygomatic 
arches, ifc is Avell to remombor that, Avith very few exceptions, when the 
parietal angle is negative these arches are abvays visible, according to the 
norma verticalis. 
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ol)]i(|uely forwards. The hjotli tliciiiselve's are Avider apart than in 
tlie Avdiite races, heautifully white, very linn and sound. Lastly, 
lli(* ears are small, ronnd, their border not well ciirPnl, th(i lobule 
short and scarcely detached, and the auditory optming Avide. The 
neck is short. 

iM. Pruner-ney s|)eaks of two important charactcu’s which rendnd 
one of the ape. 'I’lie three curvatures of the spine are less pro- 
nounced in the negro than in the Avliite ; his thorax is relatively 
Hat from sidi; to side, and slightly cylindrical, 'riie shoulders, ho 
adds, are less powerful than in the Eurojjean; the umbilicus is 
iH'arer the pubis ; the iliac bones in the male are thicker and more 
vertical; tlui neck of tlui femur is less oblifpie. With respect 
to the ])ro])oi‘tions of the extremities, Ave ridVr the reader to 
pages Ihhl, 30 1 , d scq. The femur is less obli(pie, the tibia more 
curved, the calf of the leg high and but little deAado])ed, the lieel 
broad and jn’ojee-t ing, the foot long, l)ut slightly arched, flat, and 
th(j gr(.‘at toe rather shorter than in the Avliite. Negresses age very 
rapidly, iheir breasts elongate after the lirst pregnancy, and after- 
wards become flabby and pendulous. 


The Kaffir Type. 

Tht3 Kaffir type, one of the liigliest expressions of the general 
Ktjgn^ extends from the Zambesi to the Hottentot territories, 

and from the coast of Alozainbhpie to the Atlantic Ocean. Jls 
principal tribes are : On the AV(!st coast, the Damaras or OvaluA’eros ; 
on tlui east, the Amakosah; aierxr Capo Colony, the Ania-Ziihis 
and the Maciias ; in the interior, on thcf western declivity of 
the chain of the iMaloutas, the Jlechuanas, and the BassoiJlos; and 
on the Zambesi, the JMakololos. Linguists, however, relying on 
the extension of the flantou language, extend their boundaries, on 
the one side to the Congo and even beyond, and on the other 
to the coast of Zanzibar, among the Suahilis. The raids* niadt* 
continually by the Kallirs against the Cape Colony, and tradi 
tions according to Avliich they are said to ha\'e come from the 
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north at a ivmoto period, testify to tlicir warlike spirit, and to the 
possibility of theii' ]H’cvioiis influence at some forinoi* time. But it 
does not follow that they sliould have left their pliysical Iniils in 
tlieir cours(?. AVe eonline ourselves, thendore, to Iht! best rcHa)!^- 
niseil tribes of the south-east. The Ivallir type bivirs a giuierid 
resemblance to the (Juinean or Ethiopian, but it is a. d(\^i-ee less 
bestial. The face is longcu* and of sonH‘what oval i idlin', the out- 
lines of the head an*, jiiore decided, its ijiuscular attachmejits and 
processes more marked, the maxillary bones lar^<*r. 'riui skin 
exhibits various shades of black isli brown. Tlu' hair is iliich, 
harsh, tind Avoolly. The nose is liroad and Hat the lips 

thick. The y)alpebral o])(min^s remind us sumeliiues of those, of 
the A’ellow races. 'ITie odour exhaled from tlie skin in all tlu' 
negro tribe's is stronger in the Kallir. They are very tall, slim, and 
well imuh*. 

Seven Kafiir skulls measured by Af. Ik'rtillon showed an average 
capacity, enormous for negroes, of IToo caibiti c.entiniMivs. “ Thi'ir 
vertical diameter is consi(lera]>le,'' adds this author. In ( ight 
similar skulls examined l)y Al. Ihoea, the mean cephalic index was 
72T), being slightly h.'ss than in th(‘ (luinean negroc's. The 
platyrrhiny of the two ty]>es is sensibly the same (51-1)!) in Kallirs). 
T'he prognathism, according to our own table.s, is a little less in 
Kallirs, 68*21. 

It would be very desirabh*. to ascertain the ty]>(.*, of Ibe 
Makololos of tlie Zambesi, whoso language a[)]»roxiiiia.te^ tlieni 
to the Kallirs, hut who a])])ear to differ from tliem in ]hysi(|uc. 
Perh;ft>s they may be the remnants of some ancient tyj)e. IJii- 
fortunately they are rapidly decreasing.^' 

Tkn J[oltriit(tt T^pe, 

The Hottentot t>jpe, now contimal to the extremity of 8(mtbern 
Africa, formerly extended t|uito as far as the lOtb degree of soiilli 

« 

* See article, “ Cafics,” by Ch. Lotouriieau, in “Eiicycl. des Sc. Medic. 
2nd series, vol. ii.; “ T)ic Eingeborenoa Snd Africa’s Et loiegrriphish und 
Anatomiscli Besuhriebc'ii,” by G. Erit.scli, JJreslan, 1873. 
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latitude. As evidence of tliis, the geograpliical names in KalTraria 
are still Hottentot. Tlie type inclnd(‘s the Hottentots of the 
(lolony, the Korannas, tlie -Nanaupias, the Critpuis (s(‘e page 382), 
and the Hosjesmans. AVe shall specially have in view the Jirst 
three. The Hottentots, or Koi-lvoin, have a y(‘llow-hrown or 
gray skin. Tliis character is almost an invarialilii one. Their 
long woolly hair, which is inserh^d ohliipiely in very small tufts, 
approximates them to the Papuans. Their thick, broad, and 
prominent clieiik-bom^s, and tlndr small and obli(pie. [>alp(hrnl 
apertures, on the other hand I'cmind one of tbe. Pliinesii races 
(Barroic) ; their ey(‘s are dark chestnut or black, and v(uy wide 
apart. ’’.riK.dr (‘raiiial capacity is 1290 (Jfroca), that is to say 
82 cubio centimetnes h^ss than in the AVi'stern Jiegroes ; they are 
more', dolicho(*(*plialic than these. Tlndr narrow forehead is com- 
pensated for by its h(‘ight, ami it is fre(|ucntly bulging at tlif‘ 
height of the frontal bosses. Tin* nose, is frightfidly broad and 
Hat, the. nostrils arii thick, very divergent, and ('xposcid. TIhuV 
])rognathism is generally enormous, though it variiis. 'Fhe moulli 
is large, with thi(dv ])rqjecting and turned-up lips. Tlu^ chin i^ 
pointed, although supported by a ri'ceding jaw. The ears are 
larg(’, and without hdmle. The Hottentots have but litth'. lu'ard, 
and the body is destitute of hair. Their staturii is ludow Ihc 
average, at least in Die three tribes in fjm^stion, the ivoranna.s 
being not quite so small, Avhieh may arisii from a cross Avith llir 
Kallirs. 'Their joints are Ihie.k ; some of thmn have broad and 
heavy feid, but in the. majority the feet and hands are sominvhal. 
small. Sonn*. arc' of weak frame, oth(u*s sc[uat and vmy nnft^cnlar. 
vSteatopyga, Avhkdi is somewhat ('ommon among th(i Avomi'.n, in- 
creases with puberty. It is met Avith, here' and ther(% Diroughout 
the Avhole Hotti'iiiot .group, and, as Ave have said, as fir as \h‘ 
regions occupied by the Bomalis, Avhen*. the Hot! cm tot rac^e is no 
longer to be seen. In a ease mentioned by llarroAv, thci tremidoiis 
mass passed IT c.entinietres beyond the line of the back (see jiage 
3G2). TTiis cliaracter, .as aa’^cII as the tabli(;r, is only constant ami 
of any extent in the llosjesmaii tribe. 

The Hottentot type is, in other respects, Avithout unity; one 
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would call it an agglonioratioii of anciiait races dvivon down into 
this oxireiiiity of the globe. Thus, lifteen of their skulls in the 
Museum have a sub-nasal prognathism of 73'b, and yed we find 
among tluan three marked as Colonial Hottentots, in which it 
is only 80, and this one of tlic most favoured of the Yellow races. 
There are two examph's of llosjesmans, when', it is ()3-l, and two 
of Namaqiias, as low as 58-2 and i)l-3 respectively. Such dif- 
ferences are ccu'tain evidences of crossing. So with platyrrhinia — 
M. Broca found tin*, nasal imh'x vaiying from lb to 72. 

Travellers agnie in considering tin; greater nnmlu'r of the 
Eosjesmans, and some of the ^’ama<[uas, as forming a distinct 
tyyie. Three characters in the fonm'r semn to favour this view: (1) 
The large stuato[)yga, which is the exc(*ptioii among tin*. Hottentots 
and the rule with a very large numher among th(‘. Bosjesmans; (2) 
3die taldier, in the same way; (3) The stallin', which is much smaller 
than that of llothnitots. Livingstom' imagim'd that Ik^ had seen a 
Eosjesnian 1*83 metre in h(‘ight, hut he was no doubt (hiceived by 
a stray Ivatlir. It is certain that the Bosjc'smans ai‘('. the. smallest 
race in th (5 world, and that it is a stretch to put tlnn'r nu'an stature 
at more Ilian HIO metre. Many traits in their skeletons have also 
attracted attention, such as tin', welding of the two hom's proper of 
the nose into one — th(‘. obliteration of the finva ai^iicra of the 
femur, as in apes. In other respects their cliaraeters and those of 
Hottentots arc alike. For example: tin' hair growing in tufts of 
closely- twisted spirals, some millimetres in diameter, the skin (jf a 
yellowish colour, or like dirty varnished oak, Ye. Their facial 
angle»varics from G4 to 70, according to Fritseh ; it is 04 in omi of 
the Nanuupias in the Museum, this luniig the lowest known in 
Man. The Hosjesman, woman, known by tlie name of tlie Hottentot 
Venns, .v^ho died in Paris, and whose full-length ])ortrait in tlie 
Museum is an excellent exam])li‘, of this race, was considered 
tall by her own pi;ople. Cuvier has given a good description 
of her: “ 8he had a Avay of pouting hm* lips,” In; says, “exactly 
like tliat W(‘. have, observed in the*, ourang-oiitang.” To any(me 
who has seen these anthropoids the simile is very expressive. 
“ Her movements had something abrupt and fantastical about 
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IIkhh, reminding one of those of the ape. Tier lips were monstrously 
large. Her oar was like tliat of many apt‘s, ])(!ing small, the tragus 
w(!alv, and the (!xternal horder almost obliterated behind. Thes(‘,,” 
he says, after having described the bones of the skeleton, are 
animal eliaraeters,” Again 1 have never seen a human head 
more lik(i an ape th.an that of this Avoman.” What Ave said hehne 
relatives to the Hottentot type througliout the whole of Southern 
and Kiistern Africia is still inore true Avith respect to the spi'cial 
liosjesman ty]H\ The Ohongos, near the banks of the (laboon, 
have the same old yedlow, Jniina vieiix complexion, the same 
growth of the hair in tufts as the Hottentots, and a eharaet('r 
Avliich is par oxrallcnrr, that of the Hosjesmans — smallni'ss of 
statur(\ From the coast of Aden, among the Somalis, to the 
mouth of the Ogohai on th(‘ west, Ave lind races of tlui llosjc^sman 
typo — th(i lowest of the human race. The fact escaped Cuvier 
that this type is the most animal known, and diminis}n‘s the 
distance Avliich separates the Furopean from the anthropoid api‘. 
What should we say if the type Avere a pure onej 

In comduding our remarks concerning the Negro types of Africa* 
it should be noticed that the scAau'al divisions avo have admitted 
among them are altogether insullicient. We have been studying 
the Negro as compared Avith the Whiteg but Avithout taking any great 
account of the distinctions betAvecn them, which are as palpal)le as 
between White or Yellow races. Thus, among the black trihr's of 
the West Coast that we have associat(‘(l together under the nami' of 
Guineans, there are evidently two very distinct types — one ugly, 
diminutive, Avith large and squat limbs, and Avith a roupd or 
short face; the other comparatively handsome, tall, Avitli sleinl('r 
and Avell-proportioned limbs, and Avith a lon^^ face. 'Thus Ave shall 
have to gWe up the Hottentot type, and after perhaps separating 
the NanuKpian type, keep to that of the Bosjesman. So among 
the ivaliirs, or rather those sprung from them, extending from tlu' 

* Soc “Tr.'wels in Hie Interior of Southern Africa,'^ by J. Barrow, 2 vols., 
London, 1801 ; “ iMemoiro siir la Eennno llottentote,” by Baron Cuvier, in 
“ Hist. Nat. des Mamniiferes,” by G. St. Hilaire and F. Cuvier, 2 vole, in 4to, 
Paris, 1824 ; &c. 
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to Bahr-cl-Oliazal to tlie west of tlu' ;^n-(\at lakes, tli(‘r(' are 
very many typos, which are at the same lime very eharacteristic 
ones. The collection of Ijnsts of AI. de Frolx'vvillo is suHicicait of 
itself to prove that the description of the Negro races of .ifiica 
must he altogether remodelled.* 


The Papuan Type. 

The Papuan type is distributed thronglamt tln^ whole g('o- 
graphical area called Melanesia, except in Australia. It ap])ears 
to be most pure in the Solomon Esles and the New Hebrides. In 
the Fiji Islands, and even in New Caledonia, it is mingled with 
the rolynesiau type. Its charae,t(‘,rs are the following : 

Ordinary statu i'(', but relatively taller than tluj Nt'grito and 
Malay types; the skin is black or of a chocolate colour; tlai hair is 
black, harsh, frizzled, growing in distinct tufts, Av]ii(;]i ain sliort ;ind 
thick in early lib', and at a later period assume a bushy chn racier, 
or like the head of a mop (frte tie vadronlUc)^ m(\‘isiiring thirty 
centimetres on each side. The Ix'ard, as w(‘ll as th(i hnir on I he. 
body, grows in the same way in tufts, but thesi; an; fartlaM’ aj>;nl'. 
They have a very dolichocephalic skull, with the lal(‘ral Avails 
vertical, and frequently exhibiting a median crest comnieneing 
behind .the bregma, or going beyond as far as the middl(; of iln; 
forehead. I’he eyes are sunk, the sclerotics dull ; tin; nf)S(' is thick 
and wide at the base, but projecting and turned up, it is said, at 
least in Ncav Guinea, Avith the median lobule extending Ixwejid 
the nostrils (Wallace). The sub-nasal prognathism is considiaah 
the lips thick and projecting, the jaw receding, and the, fa(;c, ( 

the Avhole, rather longit 

» 

The Neio Caledonians. 

The New Caledonians are generally associated Avith the Papuan 
type. • In reality, they are a mixed race formed of three; (denienls ; 

Soo “ Die Nij^rition,” by 11. Ilartraann. Berlin, 1870. 

t See “Indian Archipelago — Pap\xans,” by J. W. Earl. London, 1859. 
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ji Pcjlynesian ; one wliose name, Melanesian, it would be as well te 
allow to reiiiain, wliicli leaves us in no doubt as to its relationship ; 
and ail intermediate or cross race. Out of a large number of 
skulls it is (‘asy to select them ; the half-breiMls arc in greatest 
number, tluj Mi'lanesians tohTably numerous, and the I’olyiu'sians 
rar(‘.. iM. Boui'garcd arrives at the same result on the living 
sul)jeet, and dciseribes two variidies — the black and tlui yellow. 
The former is characterised, he. says, by the very dark colour of 
th(i skin, the short hair, lloec.ulent rather than woolly 
short siatun*, slender limbs, ilat foot, very considi'vable dolieho- 
cephaly, marked prognathism, enormous su])(wciliary arches, vertical 
direction of the two lateral planes of the skull, Ac. The latter 
has the same characters, though attenuated ; among others, taller 
stature, limbs Ixdter proportioiK'd, olive-yellow comphwion, longer 
and less woolly hair, soimdimes friz/hal, sides of the head round, 
Ac,. lIowev<‘r this may be, tluj jiresent niixial or crossed rac(i 
presents tlui following characters on examination of skulls Avliich 
laive been Iwought to Euro[u‘, and which, for the most part, are 
those of the original inhabitants of the Island of Pines : 

'Idle cranial capacity in the adult man is 14G0, and in the 
woman 1428, and is greater than that of the Australian and tht*, 
negro, but much less than that of the White and Yellow race's, 
especially in the man. The cephalic index of 71*78 is as^ small as 
that of Australians, Esquimaux, and the Veddahs of Ceylon. d’li(‘. 
forehead of 93 *5 is much narrower than in the negroes of Africa, 
but less than in Australians. Tlui nasal index clearly placets it 
apart from all the Black races ; it is 53*()G, that is to saj^- vciy 
nearly mesorrhinian. The orbital index of 80 *0 approx i mate's it to 
the Australians anel the 2^310 storic races, aiql seq:>arates it from th(' 
YTllenv races. The iirognathism is (59 -8, anel a littlei lesr than in 
the Australians and negroes of Africa, though in eill it is considt i- 
able. 8im])ly liy the', arrangement of the inferior border of tlio 
nasal ajierture erne may always distinguish a beew Caledonian from 
an African ne'gre). In the former it is absolutely ejbliterattd, and 
replaceel by two channels of an altogetlier simian character, Avhich 
pass down on each side in the direction of the alveolar border. In 
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tlie latter it is blunt but tobunbly distinct, or replaced by a sort of 
platform. I he facial angle is the smallest in our tables (see 



Tig. 48. - A New Caledonian half-breed ; Yellow variety of M. B»)urgare], from M. de la 
Richerie’s collection. 

pag(i*286). Daubenton’s angle is that of the Black races, the 
parietal angle the smallest known. The superciliary arches are 
more prominent according as the individual is more Melanesian — a 
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remarkal)l(‘- (liir(*nai(;o from tlio negro of Africa, in whom they are 
small and Hat. Jlut what strikes one at a cursory glance in the 
priinupal typ(‘ of the IsLind of riiujs, is the coarseness of the 
features, and tlu^ contrast between tlie hollows and prominences of 
the face, which gives it a ferocious ajipearanee. TIk'. integuments 
Avould how(iver modify these charactems, as in tli(‘ Tasmanian, to 
judg(i by the very beautiful photographs forwarchnl by M. Simon, 
French consul at Sydney, and unless they represent another altogether 
contem])<)raneous type, the face would be, on the conirary, full, 
round, moderat(dy long, the featun'S, as it were, pasty, and without 
animation. The hair forms a thick and continuous fleece ; the nose 
is larg(', broad, aiid Hat, the lips large and Y>outiiig, dm. Figure 48 
re])r('.s(uits a half-breed, no doubt one of the Yellow variety. 
From her tall stature, her slender limbs, and her comparatively 
light <;omplexion, sh(‘ is Polynesian. From her deeidy-sunken 
eyes and overhanging eyeduows, Iku- long for»'arm, her shuider and 
liigh calf of th(i leg, her projecting h(M?l and flat foot, she is 
M(‘hin(‘sian ; from her frizzled rather than woolly hair, she is a 
cross-1)i‘('(id.* 

It must be admitted, in short, that the present ISTew Caledonian 
race is x>i*incipally Melanesian, as the hair, as well as the feature's 
generally, testify, but that the Polynesian influence has made ilsidf 
apparent, especially in the stature*, and the nasal index. It is to 
this W(i have alludetl whenever we have been comparing the 
negroes of Oceania with those of Africa. 


The Negrito Tgjye. 

The*, Negrito type has been caredully d(3fin(*d f)y M. de Quafjj*efages. 
Its pi'esent representatives are the Mincupies of the Andaman 

* ** Des Paces de I’Occanio Franc^aise efc cn pariiculier de cellos do la 
Konvello CaledoDie,” by A. Bourgarel, in “ Mom. Soc. d'Anthrop. ; ” first 

Memoir, vol. i. ; second, vol. ii. ; “ Etude des Cranes Neo-Cal»)doniei|i6 du 
Miisee de Caen,” by Pertillou, in “ Pcviie d’Anthrop.,” vol. i., 1873 ; 
“ Presentation de Photographies dc Neo-Caledoniens ct d’Australiens,” by 
Topinard, “Bull. Soo. d’Anthrop.,” 2nd series, vol. xii.,, 1876. 
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Islands, the Semangs of tlie interior of tlie pt'iiinsula of Malacca, 
the Aigtas of the IdiiJippincs. Theii* fiindanicntal characters are 
low stature, woolly hair, black skin, and sub-brachycei)lialy. This 
last cliaracter is the most prominent. The cei)halic index of live of 
their skulls is 82-54. The stature of five individuals collecti'd by 
]M. IJamy from various authors, is, on the average*, MT metre. 
The hair of the Andaman is black, woolly, aiul grows in spii’ally- 
twisled tults, like that of Papuans, Tasmanians, and Hottentots. 
They have but little beard, and the skin, the rev erse of the I'as- 
manian, is glossy and jet black. The following characters also 
belong to tliem : The forehead is full and projecting, wide as 
compared with that of negroes, but less so than that of Tasmanians. 
The face is round or (piadrilateral, and rather short, the clieek-bones 
broad and somewhat Hat. The eyes are large and round, that is to 
say not very w(dl formed, and horizontal, with thick eyelashes. 
The nos(j is broad at the l>ase, but slightly crushed in, and the 
nostrils arcj round, 'fhe sub-nasal prognathism of 70*2 in th(i two 
specinu'iis in the Museum is about the aveu-age of Yellow races. 
The lijjs are moderately largi*, and a2)])(iar but litth; turned up for 
negroes ; the face is round at the bottom, and not receding. The 
Andamans arc short and sipiat, though the Luzon gii-1, acc(jrding 
to tlie drawing of Choris, is slim and welLpnjportitmed. 4'liey 
have sjpiare shoulders, well-developed chest, the trunk tlui 
same all the way down, without the slightest figure, the feet and 
hands moderately largi*, the lingers long, the heels not ])n.)jecling, 
the toes spread out when standing on the ground, ’’i'hcre is hut 
little difference in the figure hetwecii the two selves, in fact, 
were it not for the hair and the complexion, the iiegritos would, 
on the whole, he moderately negroid. They at one time occupied 
Malacca, ‘and probably lYew Guinea, and the southern extremity of 
Asia. Hut it has not been shown that the black pojmlations of 
India mentioned in the IMahabarrata were negritos. U]) to that 
time no positive statement has been made as to the presence of 
Wooll}*hair in that peninsula with regard to absolutely inferior 
simian types. The descriptions of them given by Piddington, 
liousselot, and Blond are very meagre. The only argument in favour 

2 K 2 
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of the negrito nature of the autochthonous stock of India is the 
existence, here and there, especially in Ceylon and the adjoining 
part of India, of black tribes of very low stature.* 

Tlui Tasmanian Type. 

The Tasmanian type, now extinct, is separated in a most remark- 
able manner from all the neighbouring ty])es, negroes or others. 
While the lifty-four New Caledonians in the ^Museum have a cephalic 
index of 71 *7, and the tweiity-scven Australians of 71 ‘I, tliat of the 
forty-one Polynesians is 76 ‘3, and that of ten Tasma7iians, 76 d. 

Then tha norma ix'vtiraUs of Eliimenbach leads to a similar 
result ; the vault of the*, cranium of 'rasmanians is characteristic-- — 
it is of the keel-shape-d typ(‘- {en carene), at least in the skulls in 
the Museum* in other words, it has a median sagittal ])rojection, 
bounded by two lab'ral depressions, b(*yond which are two (‘iilarge- 
nients, likii the sides of a ship. The Polynesians exhibit this also, 
especially those in the east, although less marked, while it never 
exists either in Australians or Xew Caledonians, Avho are the 
most iM(‘la.n(.‘sian. Again, while the angle of alveolo-nasal prog- 
nathism is 69 *8 in New Caledonians, 68*2 in Australians, 73’8 in 
two Andaman('S(‘, and 7b*() in Polynesians, it is 76*2 in six las- 
nianians ; in other words, they are scarcely more prognathous than 
Euro]ieans, With regard to the direction of the plane *of the 
t)ccipital foramen, a characltu* of the first importance, avo have the 
same result; they must be- grouptnl with Corsicans and Berbers, the- 
V(wy opposih? of the Oceanic races. Notwithstanding this, from 
their comi)lexion, tlnar hair, their platyrrhinia, their rctroussf'r. 
lips, and their little cranial capacity, they arc negroes. Their other 
craniometricial diameters are these : Greater development^ of the 
posterior cranium, Avhich places them among the occipital races of 
Gratiolet ; swelling out of the tcmporo-zygomatic regions ; forehead 

See “ ^itudo siir les Mincopies et la Eace Negrito on general,” by 
A. de Quatrofages, in “ Revue d’Anthrop.,” vol. i., 1872 ; “ On the An^lanian 
and Andamanese,” by G. E. Dobson, in “ Journal of the Anthropol. Insti- 
tute,” April, 1875, &c. ; “Les Noirs de ITnde,” in “Revue d’Anthrop.,” 
vcl. iv. p. 567. 
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broad at its lower part (94 inilliinciros), .sup('r(*iliaiy arches and 
glal)ella very projecting ; orbits deej), small, microsimiic ; root of 
the nose considerably crushed in ; fae.i; broad and I’ontracted, at the 
ex[)(aise esi)eeially of the superior niaxillaiy, thoiigli also of the 
inferior; some liattening of tlie face otherwise; lli(‘ malar bojies of 
the usual dimensions. With regard t(* ilic' characlers in the living 
subj(‘ct, tlu'Y are ; A chocolate-black complexion, a litlb*. less dark 
perliaps than that of the Australian, and less than that (jf th(i 
negro of (luinea; woolly hair, growing not in om' continuous 
fleece, but in s[)iral tnfts, which fall down in long ringlets ; tin*, 
beard and the hair on the rest of tin* hody veiy abundant, as in 
Austi’alians, the hair Ix'ing ilat in .stadions niuler tlu*. microscope ; 
small (‘ycvs, sunken, with didl selerotics; nose broad and Hat 
not projecting, thick, and pulfy at tin*, base ; mouth large, lips 
thick, the upi)er (!specially, and turned up; chin small and re- 
ceding; ears oval, with a thick lohule. Their stature* exliibits 
nothing ])articular to remark upon, and is below the average*. Trom 
this it will be scon that the Tasmanian type is absolutely ,s‘iu (javeris, 
and exhibits anomalies which cannot be otherwise* accounl(;d for. 
AVe have stated elsewhere that their skulls in the Aliiseum appeared 
to be the product of a cross between the Alt'kinesian and the Poly- 
nesian, but that they had a specdal ph3\siognomy of th<‘ir own. 
their niaimers and (uistoms, tlie 'j'asniaiiians have soiikj points of 
resemblance to the Andamanese.'*^ 

The Australltui Ttjpc. 

AiidraliuK, type, geographicall}'^ allied to tin* ])i-('ce(ling, is 
no less paradoxic.al, but in another senses it is charact(*rised b_y 
the combination of* smooth hair with negroid feature's. On com- 
paring some Tasmanian and Anstrali.an skulls, wt*. at first camei to 
the conclusion that the former race were physically sup(.*rior. On 

* Sco “Etude sur Ics Tasuianieiis,” by Ur. Paul Topinanl, in Soc. 

d’Ai^.lirop.,” vol. iii., meeting of the 18l.h Nov., ISOIJ ; “ K.xanion dcs 

Meanres Craniometri(i[Uca dca Cranes Tasmaniens ” of Mr. Uarnard Jbavis, in 
“Revue d’Anthrop.,” vol. ii., by the same author; “On the Osteology of 
the Tasmanians,” by Mr. Barnard Davis, Haarlem, 187"1- 
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malting some fiirtlier measurements, whicli have been since pnblishoil 
by AI. Brnca and ourselves, we thought the same ; but judging ])y 
tlioir characters on the living subject, it is just the reverse— tlio 
Australians are superior. 

But is the Australian type a pure one] Commissioned by the 
Societe d’ Anthropologic to deliver certain '^Tnstructions” to Iravellcrs 
in Australia, wo were all at once struck with tlu'- diirerenccs 
between the Austi’alians of the coast, of the lo\\' plains, and 
some isolated spots in the bush, on the north-west morci especially, 
and the Australians pm massa of the interior, of the high lands, 
and especially those of the north-eastern region. W^e therefore 
called the attention of travellers to this i)oint, and, in pai’ticular, 
as to the existence of w'oolly hair here and there, as mentioned 
by ITumbron, Pickering, and Stokc's. AVe thought that before 
the present race of Australians there must have existed on their 
continent a race much inferior still, of whom the individuals with 
woolly hair and the ugly deformed tribes were the dt'seendauts. 
From other considerations relating to the ethnic customs doscrih('d 
by Mr. Staniland AYake, we were conlirmed in this ()[)iiiion. Ft 
is clear that the Australians might very well ho the result of 
the cross between one race Avitli smooth hair from some other 
place and a really negro and autochthonous race. The opiin’ons 
expressed by Air. Huxley are in harmony with this hy]\)th(‘sis. 
He says the Australians are identical with the ancient inhabitants 
of the Deccan. The features of the present blacks of India, and 
the characters Avhich the Dravidian and Australian languages 
hiiYO. in common, tend to assimilate them. The existence of the 
bcKamorang in the Hvo countries, and some riuimants of caste in 
Australia, help to support the opinion. Ilufe the state of extrenio 
misery of the inferuw Austrtdian ti'ibes may equally explain some 
of the physical differences which they present. AYoolly hair 
appears to be now but seldom seen. A fcAV examples of it huA^e 
been noticed in the A^ork peninsula and the north-west point, 
which might be accounted for by the immigration of Pafuans 
from Afew Guinea, and in the south by the passage over to the 
other si<le of Behring's Straits of some Tasmanians to the continent. 
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On tlio other hand, on studying tin*. Aiisiraliaii skull, we nolieo 
tolerably- mark I'd dillereiiees of ty[M‘, and it is eertain that llio 
Polynesians landiMl at some period or oile r in tlu'. north-wiist, ami 
the Malays in the north-east. Lastly, if lie*, Australians arc 
thorough Hindoos as regards their liair, they aiv iVb'lam'sians, or 
if you will, X('W fh'brideans, X<‘w Paledoniaii negroi's, in ev('ry 
otluu' r('spi'{‘t. Ph(‘ ([urstion may tlu'ivfore b(‘ left. We an*- still 
in ignorance as to wh(‘lher tlu' pr.‘S(‘nt Australian rata' took ils 



Fig. 4a. Au.struliiiu typo: One of its forms. 


origin on the s])ot, with the characters that wi' admit as bi'louging 
to it, or wlu'ther, nn the contrary, it was altogetlu'r constituted 
in Asia, or Avhether it is a cross race, and in that ea.-e, of what 
el^mients it is compost'd. 

However it may lx*, tlu*. present race, of Australians have the 
pilous system ileveloped over the whole body, the hair and 

the beard long, tuft(*d, black, and straight. 'I’lieir eom[)le.xion 
is a dark -chocolate, black, with some.times a tingi*. of red in it. 
Tli(jy are slight, well made, and if thi'ie are travellers who have 
only seen caricatures <.>f them, there are sailors who (h'.scrilx) 
tb’^jm as perfect models for the sculptor, ddie Australians have one 
of the smallest cranial capacities known among maidvind (1*347) ; 
they are among the most dolic]iocc[dia]ic (71*1), the most prog- 
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iiatlious (G8'2), and ari! ])latyrrliiniaii (53‘4) ; their aii^de of 
Daiihenion (direction of the plane of the occipital foramen) of 6 '8° 
apj)roxiniates them to the negro, and separates them, on the con- 
trary, from tlie Tasmanians ('2‘i]) and the AVhit(i races. Tliey liave 
frecpiently the “rafter-like” sha])e of the vault of the craniunn 
a narroAV forehead, sometimes straight, sometiiiK^s receding (two 
forms oppos(Ml to each other), the*, snpcMviliary arches An',ry ]>rojt^ct- 
ing, the superior hoi'der of the orhit jutting out above the inferior, 
the eycis black and sunken, the nose very hollowed out at the root, 
thick and broad at the bas(‘, l)ut less crushed in than th(i negroes 
and Hottentots of Africa, and p(‘rha[)S than the Yellow races. 

Jhit th(i most important character of all, that Avhi(;ii warrants our 
setting them apart as a distinct tyjn*, is their smooth hair, con- 
trasted Avith all the most perfect negro characters. TIk^ microscope 
confirms this distinction. On a transverse section it holds a middle 
place, in M. Primer- 1 >(‘y’s ligures, betAveim th(j more or h.’ss round 
shape jjeculiar to the YTdloAV and American ty])es, and the some- 
Avhat elliptical form that aa'c meet Avith in th(‘ Semitic races. It is 
therefore far from being of tlie long, ellip1i(‘al, and Hat form 
pcjculiar to the negro of Africa, tluj negrito, and the Pa])uan. 
Their stature Avould be suflicimit of itself to ])rovo tliat tin'- present 
rac('. is conqiosed of two amdent ra(!(*s, Avhose stature miglit liavij 
been — the one about PGOO meti'c, the other above I’TOO. Th(‘- 
maximum and minimum observed in the male have been 2T‘?0 and 
1‘447 respectively. Those Avhich might consider in India as of 
the same race; are — (a) The Bliils, “black, Avith small horizontal 
(iyes, and Avith hair in long straight skeins;” (6) The (Ihoupds, 
“ black, Aviih Hat nose, thick lijis, and tufted, black, shining hair, 
falling (loAvn in straight skenns ; ” (c) The Khounds, more or less 
black also ; (d) The Alahairs, “ very black, superciliary# arches 

Seo “ Journal of Discoveries in Central Australia in 1810 -41, with an 
account of Aborigines,” by Eyre, London, 2 vols., 1813 ; “ Discoveries in 
Anstralia,” by Stokes, London, 2 a^oIs., 1848 ; “ E.Kpcd. in North-West and 
West Australia,” by (.1. Grey, London, 2 vols., 1810; “Voyage an Port dii 
Roi Georges,” by Scott -Nind, in “Journal Royal Geograph. Soc.,” voi. i-t 
1831; “On the Aborigines of West Australia,” by A. Oldfield, in “ Trans. 
Ethnol. Soc. London,” vol. iii., 1865; “ fitudes sur les Races Indigenes do 
I’Australie,” by P. Topinard, in “ Bull. Soc. d’Antlirop.,” 1872; &c. 



Chap, xii.] 


AUSTRALIAN TYPE. 


50r> 

projecting, small eyes, and flat nosn ;” (r) 'I’ho Varalis, Ac. 
{L. Mousselet) ; (/) The jVfoiindas, descrihed hy Ihjiiband, who have 
the forehead low and receding, tla^ nose*, tliick and fiat, the iris 
dark brown, the face Avidti and Hat, tlu^ check-hcjnos ]H“oniinent, the 
incisor teeth verLi(jal, a cephalic index of 7 o'G, and a statimn of 
I'Gl metre; ( 7 ) The Y( 3 na(lis and A Lira vers of flit' coast of Coro- 
mandel ; and (7i) Tlie AYddalis of Ceylon, wliose, dolichoccphal}'’ of 
71*7 is equal to that of the Australians, and whost' stature is 1%^).*!. 
Last year a black of this group, a native of Ikmdicherry, Avas dis- 
sected in the Laboratory of Anthropology ; his Itlaek complexion, 
slightly tinged with chocolate, and his smooth, hnig, and shining 
hair, Avere very remarkable,. Ifis skcileton, as well as his l)usi, ari' now 
in the collection of AL I>roca. Among tlu*- Todas of the Ailgherries, 
and, strangely enough, farther on toAvards the north, among (certain 
of th(i Ainos, tAVO of the fundamental Australian trails an* im*!. 
wdth ; namely, the very proj(‘cting su])(*rciliary arch and tie* 
abundant hair over the Avliole body — characters the more, remark- 
able from the fact tliat the i‘ev<‘rse is tlie, rule* thi’ough th(! Avhoh* of 
Eastern and Southern Asia, In th (3 same* AiJglu'rry hills, situat(‘d 
at the junction of the Avestern and eastern Ghauts, t(j wards IIkj 
southern extremity of the .D(?ccan, in the desired ('onditlons for 
concealing the remnants of ancient races, two of the a])OAa--men- 
tioned tribes especially allord matter for reileetion, namely, the 
Kornmhas and the Irulas. The former have a, hlaek eom])lexion, 
the hair long and wavy, hlack, and in tufts, tin; eonjumdiA'a often 
injected, the? iris dark broAvn (Xo. 1 in AI. JtiMXia’s table of colours), 
the r^ot of the nose holhuA'ed out to th (3 d(‘])th of o milliuielros, the 
bridge of the nose d(q)ressed, tin; ahe Avi(h‘, tic; nostrils gaping, tli(3 
jaAV and the teeth prr^nathous. Is not this an accurate p(»rtrait of 
the Australian AVe may add that th(*y an* of low stature, like 
the Australian of the coast. It is true tla* b(.*ard is scanty, hut 
exceptionally it is A'cry ahiindaiit.* 

* See John Shortt, “ Mciuoirs on the Savrif^e Tribes of Southern India, 
particiilarly those of the Coast and of tlio Nilfcherries,” in “ Tiansact ions 
Ethri. Soc. London,” vols. i. ii. v. and vii. ; Ross King, “ Sur les Tribiis des 
Nilghiris,” in “ Eoviio d’Anthroxi.,” vol. ii. ; W. F. Marshall, “ A Phreno- 
logist among tho Todas,” 1 vol., London, 1873. 



506 


CONCLUSION. 


[Cii<vp. XII. 


Lastly, in the west, about Mailagascar, and the point of Adeu, 
ill Africa, there arc black tribes with smooth liaii', or, at all events, 
largo numbers of individuals who have it, mingled particularly 
among the Somalis and the Gallas, in tlic region where M. Eroca 
has an idea that sonm dark and not negro rac(‘, now extinct, onc(‘- 
exist(‘d. The Tlimyarites, in common with the Australian type', 
are black, with straight hair; but the face is long, the nose aquiliiii', 
and well shaped, and the lips thin and small : these are black 
Arabs. With regard to the Ghari-uas and the ammmt Californians of 
America, Mr. Iluxb'y himself would not wish to make Australoids 
of them.* (8ee pages 481, 48*2). 


Conrluxinn. 

Our task is completed. We hav(* ])assed in review the dilTerential 
characters of the Human lbic(‘s, w('- have poinb'd out their most dis- 
tinctive types; we must now return to the question which was 
proposed at the close of our ixnnarks on zoological anthropology. 
Is the human family composi'.d of genera, of species, or of varieti('s? 
In otluir words, Avliat interval sciparates its most natural divisions ! 
We must state, at the onset, that a classification of these', divisions 
and subdivisions would be premature',. Classification su))pose,s a 
science completed, and anatomical anthropology is almost in its 
infancy. A certain number of groups of races which nierit the 
title of branclu's, and some particular race's, are, thoroughly defined, 
but this is all. Happily it is not necessary, for the solution of our 
problem, that we should know their value and their dejiendeiKU', the 
one upon the other. Some being w<‘ll d(*termined under conditions in 
Avliich they now present theraselvi's to us are amply sufiicient, and 
we have our choict* in this respect. The sole difficulty ayses from 
the confusiuu cr(',at(‘d by iutormediaio types, some due to crossing, 
others natural, and in a state of transition, such as we meet with 
in every degree in the animal scries. Such arc the Malays, the 
Chinese, the I)i\avidians, the Hottentots of the Cape, the Himjarites, 

* “ Les Poiiples de lArahie Meridionale,” by Malfcan, in “ Zeitschr. fur 
Ethnoh,” 1873. 
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tliG Abyssinians. Lot us take, llidi, siinj^lo gcMioral typos, as tlio 
White, the Yellow, and the lllack witli woolly hair ; or pavticnlar 
ones, .such a.s those of the Scandinavian, the Soniiit', the I'lstpiiinan, 
the Mongol, the Kahir, the Bosjivsman, the Negrito. What is the 
distance separating them 1 Ltd us leave the less palpable ])hysio- 
logical traits, forget that wo have to do with Man, anti proctM'd 
with physitial characters as a naturalist 'would with a inauniiiftT, 
We take up a treatise on Natural llLstory. Lhe genus comes 

before us; it belongs to the family of Plantigradt's, ordt'r (h,rnivora, 
and is composed of tifttMoi or sixttam spocit's. But, as in iNFan, 
many of these divisions are doubtful, or in a state of tmusition ; let 
us put them aside in tin*, same way, and attach ours(*lves to the 
well-recognised types. Cuvier, the great authority in such matl(‘rs, 
describes six principal species. The most connnon are, th(‘, broAVii 
bear of Europe, or Ur.vis arctos, the black bear of North Annu’iea, 
or lirsas Aimiricanua, and the white IVlar Ix'ar, or I 
We exclude the prehistoric Cavern hear, or UrsK.^t from our 

consideration altogether. The finst, says Cuvicn*, has the foj’ehead 
convex, the hair brown, and mon', or less woolly in the young 
animal, becoming smooth with age. Its colour varies, as well as 
the relative length of its limbs. The. S(‘eond has th(‘. fori'la'ad Hat, 
the hair black and smooth, the muzzle fa wn-e.oh aired, 'the, iliird 
has the IkuuI long and Hat, and the hair white and smooth. Ac- 
cording to other natiiralist.s, tlie hear of Euro^x' has th(‘ trunk 
shorter than that of America, the soles of the fore and hind bad 
shorter; and the l^olar 1)ear, the hind-quarters higla^r, the muzzle, 
tapcryig, and the claws le.ss iiicurvatixl and shorter. If av(^ arc not 
very niucli mistaken, these chara(;ters neithi*r belong to another 
order, nor are tliey rqorc delined than tho.'^c avImcIi w(^ (unploy to 
di.stinguiiih the hmnan types; not only thosi^ the most wid('ly 
separated from each other, hut those, which approximate sutficiently 
to induce us at once to consider them as .s<‘condary types. The 
long head of the white hear is our do]i<Hioce]>haly. Tlic conv(‘X, 
flat, (jr concave forehead {Ur.^us spchvjts) corn’spoiids willi the 
oblique forehead of the Neanderthal, the straight one of Cro- 
Magnon and Engis, or the high and bidging fonihead of the 
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!Niil)ian, tlireo distinct races. JUack, brown, or white hair ! Ts it 
not thus that avc? se])arato onr blonde, broAvn, or red types 1 The 
pointed muzzle is tlie analogue of our prognathism, or our small 
and narrow jaws as compared Avith the larger and S(]uare ones. 
DifFcrencos of stature, and in the proportion of tlie body, are met 
Avith in the human races as Avell as in the bear species. In a 
Avord, there is l(‘ss interval, as regards characters, betAveen the AAdiitf^ 
and the brown bear than betAveen tlie European and the negro. 

Let us take anotlier example : The genus in Avhieh th(^ 

commoiKist speiiies are the ordinary ox, or Bos tdiu'us] the aurochs, 
OY Bos nrsiiSj the bison, or Bos Aoiet'icamfs ] the butlalo, or Bos 
hnlxdus, Till*, specific character of the firsl, says Cuvier, is 

a Hat forehead, longer than it is broad, and round horns placiMl 
at the tAVo extrismities of the. projecting line, Avhich separates thi‘ 
forehead from tlie oceijmt. Tlie second has the bulging foreliead, 
broader than it is high, the horns inserted below the occipital 
crest, the limbs tall, a pair of supplementary ril.)s, a sort of cris]) 
Avool Avhich covers the head and neck of the nnale, and forms 
a short Ix^ard under the throat. The. third resembh's the auro(;hs. 
but its limbs, and especially its tail, are shorter. The fourth has the 
forehead bulging, longer than it is Inoad, th(‘. horns directed side- 
Avays, and shoAving in front a projecting longitudinal crest, cl'c. 

These are. characters of the same order as our oaaui : The^sliapc of 
the skull, the abundance of hair on such or suc.h region, its smooth 
or Avoolly nature, the mode of groAvth of the horns — organs similar 
to the hair— the proportions of the skeleton. The most important 
diflermice is in there b(‘ing in the aurochs and the bison a pair of 
su])pl(‘menlary ribs. Lut steat<'>p3^ga in the IhisliAVonnin is an 
etpuvalent thing. A supplementary rib isriiot more astonishing, 
ill an anatomical point of vi(*AA', than that exaggeunted nfass of fat 
on till', buttocks, and Avhich corresponds, not absolutely, but to 
a certain extent, with the (iallosities of apes. BetAveen the various 
species of anthropoid apes, betAA'cen those of the genus chimpanzcii 
for example, tin* dilferences are less pronounced than l^itAveeii 
the principal human races. BetAvemi the orang and the gorilla 
there is less distance than between the Australian and the Lap- 
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landor. "Wq cannot say more. The distinctive c^liaractcrs of tlio 
jackal and the dog, the wolf and the fox, tlie Inn-sc and the imile, 
the zebra and the qnagga, the camel and tin* dromedary, are scarcely 
more divergent, and are frequently less, than thos(‘, of (mr types. 
The blonde Swede, Avith fair rosy comph'xion, light bine eyes, 
slender figure, orthognathons face, and large cranial capaefty, is 
at a prodigious distantie from the negro, with th(i sooty black com- 
plexion, the yelloAV sclerotic, the short ami Avoolly hair, the prominent 
muzzle, and the projecting turned-np lips — from the- Pa])uan, with 
similarly Avoolly hair, but long, growing in tnfts, sometimes 
dishevelled, and forming a globular mass, mnch larger compara- 
th’ely than th() mam^ of the bison — or the JJosjesman, with the 
yellow complexion, with lips of the orang, as (hivier says, Avilh 
nymjdne reaching almost to the knee, and Avith deformed buttocks. 
On a single geographical point, a little island, Avhat a diltercmce- 
there is betAveen the Aino, Avith the, ])roje(5ting nose and long 
tufted hair over a great t)art of the body, and tin* fJapanesc*, Avith 
the flat nose ajid smooth skin ! It is from skulls that W(^ obtain 
the most startling evidema*. Compare tin* skull of a Xoav Caledonian 
of the Island of Pines, Avho has heen ex{nn})t from crossing, (jiie 
of the N'ainaqiias of Delalande in th(‘ IVIiLseuni, a canbain xMongol 
skull brought hy Dr. Martin from tin* dese.yt of (Johi, a certain 
supposed Uzbek skull presented by M. de Klianihofr to the 
Socictc d’Aiithropologie, any Esquimau skull you ])lease, and 
particularly one of those brought from Denm.ark to tlie Ce()- 
graphical Congress — company any of these, Avith the skulls of 
E^ubjans, of Guaiiches, of Arabs, or tlujso from the (javerne, do 
ITIomme Mort. The dilVenmces are frtiqmmtly most surprising, 
and greater than tho^e recognised generally Ijy natumlists between 
simple varieties; they are CAam more in number than those Avhi^h 
tliey admit between species. 

If it is so in mixed types, crossed hy clnuic,e in oveiy direction, 
and influenced by the external circumstances Avhich have been 
beqry.athed to us after fifty or a hundred tlionsand years perhaps, 
Avhat shall Ave say of the pure types, Avheii races lived in an isolated 
state, like the anthropoids of the Gaboon and of Borneo, and only 
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crossed in-and-in'? The forelieail of the Neanderthal, and the jaw 
of La Naidetto speak more eloquently than the liattening looked 
upon hy Cuvier as a mark of sej)aration between tlie bear of 
bhiropti and the bi^ir of America. The plaiyenemie tibia, 
a roloiiiuij and ih(i penTorated humerus, were the appanage of pre- 
historic races which have disax)pearcd, swallowed up, as it were, in 
Western Europe. The sagittal crest, which maibi its appearanci^ 
sptjradically among the primitive races of th(i south-west of Asia, 
as well as steatopyga among the Somalis, is the vestige of an 
arriingmiKMit which has b(ien characteristic in some ancient rac(‘ 
absorbed about the same x>eriod. The most animal-like example nf 
the skulls of the Island of Pines, so dillereut from that which we 
now liud among the nc.'groes of New Caledonia, and that of certain 
Tasmanians, are a record of themselves. Put enough for the 
jnesent. Without the labour of analysis and reconstriKjtiou, it 
shows us dir(3ctly that the anatomical and physiological contrasts 
between human types are greater than those admitted by naturalists 
between varieties, and as great as between spc'cies. The intmval 
ai)pears even to be greater in some cases, and to extend to that of 
genera. Thus, the four charact(‘rs which distinguish the goat froiii 
the sheep ar(3 no other tlian those wliich separate certain grf'at 
branches of the human family. 

We wmuld not deduce from this that ci'rtain human groyps are 
genera -this is for future consideration; but we come to the con- 
clusion that at any rate they are. species. The three following are 
in this category : (1) Hrachy cephalic, with low stature, yellowish 
skin, broad and Hat face, oblhpie eyes, Avith contracted eyejids, 
hair scanty, coarse, and (on section) round; (2) Dolichocephalic, 
with tall stature, fair coniidexion, narroAv faqr^, projecting on tlie 
median line, hair abundant, light-col oureil, soft, and of sdfncAvliat 
elliptical form under the microscope ; (3) More dolichocephalic, 
with black complexion, hair flat, and rolled into spirals, veay 
prognathous, the radius long, the buttocks prominent, the breasts 
(in the female) elongated, &c. 

One objection alone arises, namely, that all men are eugenesic, 
and certainly paragenesic ; in a word, that they may give origin in 
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time k) a fixed iiiLa’mediate race, whilst in order to answer tlu* 
classical d(?linition of species, iliey oic_rht to he agcnesic. (8e(3 pa^'c 
lOo.) I>nt ill lace of the fact that cerlaiii sj>ecii‘s of animals arc also 
eiigviiesic and undou1)t(Hlly para;4eiiesic, the ohjcuitioii falls to the 
ground. AVe confess that hchm* cejining to tin', conclusion that 
thor(‘. is eugmiesis hi'lween certain ganuau wo must wait,* hut htdweem 
certain species it is hiiyond a douht ; they give* hirth to olisi)iing iude 
finitely fertile, without the nn'orsioii towai-ds oiu' of the two primitive 
races having yet heen estahlish(‘d. It is of little consiupieiice, 
therefore, that the X(*gr() and White sjx^cies an; moni or less lioino- 
geneSLC 3 they are no less spt'cies; for tin* sole reason that their 
dilfeiHuitial charactei's hav^e the valiu*- of (hose*. u[)on which we 
estahlish a basis in natural history for tin' creation of species. With 
regard to the (pu^stion of inoiiogeuisni or polygcmisin, in the vsigui- 
hcation given to it at th(^ pre-sent day, it is ahsolntely fona'gii to the. 
subject in debate. To sum up; Tin*. HUMAN FAMILY, the first 
of th(i OUDFdi of Primak'.s, is composed of SPECII^S, (»r funda- 
mental human rae('s, whos(‘ numhor and pihiioi'dial characL(*rs form 
the subject of this ilie Second Portion of Aiitbropulogy. 

* We have spoken, at page 195, of a case of livL^ldity bofwc'on genera, 
which iniglifc liave occurred in tlie Dopartnient of Aisiie. We had reason to 
speak with reserve. From positive iufonnatioJi we have since received, \vc 
find that Jiho thing did not take place. 




THIRD PART. 

ON THE ORIGIN OR MAN. 


•I I. 




CirAPTER L 


MONOGENISM OF M. DE QUATIIEFAGES POLYGENISM OP AGASSIZ 

TRANSFORMISM OF LAMARCK SELECTION OF MR. DARWIN 

THEIR APPLICATION To MAN : IlIS GENEALOGY, HIS PLACE IN 
NATURE. 

With regard to the position of Man in tlio ]\faTrimaIian series, and 
the dignity of his races, we come to tlie general coiichision tliat 
they are distinct from tlie otlior problems wliicli the knowb'dge of 
that Man implies. It matters but little? whether at a particular 
moment, sooner or later, the physical types had been genera, speeies, 
or varieties, and whether it is still so. What philosopluns are 
curious to know is how they took their oiigin, v/hetlier siubbuily 
and spontaneously at all j)oints, or progressively and naturally 
from things which had pre-existed. 

At iirst naturalists and anthropologists took hut little interest in 
all these questions. They worked Avithout listening to dogmas 
taugjit outside their own sphere, their methods of investigation 
were carried on in temperate regions. According as the scienci; of 
facts progressed, it h^yjame impossible for them any longer to lx? uil 
interested in the lofty views which gave to Newton ami Humboldt 
so great a reputation, and Avhich is not forbidden in any other 
branch of human knowledge. 

Two currents therefore are established regarding the Origin of 
Man»leading to two ditlerent doctrines — the one orthodox, inonch 
genlstic, affirming that all the human races are derived from one 
and the same stock, and have been produced by the inlluence of 

2 L 2 
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climate and external circninstances in the brief space of time that 
has elapsed since the creation of the world, according to tlio biblical 
vcii’sion; tlie otlier revolutionary, poli/fjmiftfir, inaintaining that 
this lapse of time is insiidicicnt, that tlu^ types are permanent under 
present conditions and as we now' see th(‘m, and, consequently, that 
they must originally liave been multiple;. Hut the horizon has now' 
changed; it is no longer a question of 5877 years, Imt of an 
incalculable number of ages, and w'hat w'as false in the former case 
may be true in the latter. It is w'ith the t(;lescope that w'c must 
now search for the origin of man. Lot us then look at the doctrines 
before us. We shall be brh'f, this rvork merely to be a 

rv^umh of facts and of the methods of study ndating to Anthro- 
pology. This Third Part does not strictly cojik; w ithin our jdan, 
and is only supplementary. 

We shall say nothing res])octing the dissertations of meta- 
physicians on the essciKu; of Man, the j)r(;-(;stablisluMl harmon^s 
betw(*on the bocl}^ and inind, or the intellig(int intervention of 
nature ; nor as regards the ]>hilosophers of a higher order. Tin*, 
following (piotation will form the exception: ‘‘In tie; necessaiy 
course of things,” said Epicurus «'ind Lucretius, “ all possible com- 
binations take i)lace, sooner or later, in tie; midst of conqdex 
conditions, which sometimes are more or less favourable to them, 
and sometimes contradict them, so that the I'esults arc as vt^riabk^ 
as can bo according to the conditions of times and places, and 
the combination of those conditions.”* 

We would willingly ]mss over in silence the explanations which 
we lind at the foundation of all religious systems, if one of thcHA — 
our own — had not been disputed by eminent anthropologists. In 
that concerning the book of Genesis, such wu> find from the 
compilation of Esdras after the Labylonian cajjtivity, tw'o cj^)inions 
present themselves to our notice. Some, behoving themselves 
to be thoroughly orthodox, affirm that it is merely a question 
relating to the Semitic peoples, and particularly to the Jews ; they 
revive the arguments upon which, in 1655, Isacui do la Peyrere 

* “ Sur lo Transformisme,” by Paul Broca, in Bull. Soc. d’Anthrop-,” 
2nd series, vol. iv., 1870. 
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founded his doctrine of the Pre-Adiiniiles/^- and hid us 1o ivnunnlua*, 
for example, tliat God “ set a mark upon Cain, lest any limlini*’ 
him should kill liim,” and go on to rcunark tliat, in chapter yi., 
the “sons of (Jod” are represented as rac(‘S of Adam, and the 
“ sons of men ” as non-Adamic races. Others, radical in tlndr ortho- 
doxy, declare, on the contrary, that all races originally <h‘sc(‘nded 
from a single pair — Adam and .Kye — -and cojisc'ciitiycdy from the 
three pairs saved from the Diduge ; that all the animal species are 
(Undved in the same way from ]mrs saved at tin' sanu'. time; that 
the intiuemio of cliniahi and external circnmstane-cs soon manifested 
itself, and that sul)S(‘quently came tlu^ diversity of languagtis. 
lint Linrueiis had some doul)ts on tin* subject ; h(‘ Avas dissatisiied 
Avith regard to the exceptional charact(‘r of tin*, country Avhich had 
supplied the Avants of zoological sjxMdes as ()])posed to one another 
as the polar hear and the tropical hii)popotamus. Cricdiard replied 
that it had to do Avith th(‘. supernatural, and Iicikm', tJiat a little 
more or a little less made no <lifleren(M*. 'I'his must 1)0 rc^jx^ated to 
those Avho inquire Avhetlior Adam Avas white, hlaclc (Prichftrd), or 
rod (KiificJnti-'i de AbVd/c.s-), or who make* him a dcdichocctphale, Avhihi 
the Pre-Adamites should havci IxMm hracliyc(‘i)hales {i^lanihunl 
Wahi). 

AVe pass on to th(‘. scientific doctrimis. In the tirst ])la(!e, avcj 
have* that of AI. do (^)uatr(‘fages, Avho, Avithoiit alloAving himstdf 
to he dislairhed hy influences foreign to sc/irnuu*, strongly defe.nds 
the doctrine of the unity of the human sju'cies, Avhile thoroughly 
acknowledging its very great antiquity, lie. (tonsid(*rs that zoo- 
log*ical species arc nneliajig(;ablo in their physie.al type, and circum- 
scribed hy their character of homogenesis Avithin tlidr own area, 
and of hoterogenesifi outsiihi it.t Ifinnan ima^s are only varietiiis 
arising from the inllmmce of climate, and external circumstaiiees 
{milieux), and of crossing, and may be reduced to a small numher, 

■* “ Pracadamita‘,” by Isaac do la Poyrcrc : Ed. Kl/.cvior, Amsterdam, 1G55. 

t “Do rUnit6do I’Espiico llumainc,” 1 vol., Paris, “ Rapport Hur 

les'^Progros do PAnthropologie,” Parts-, 18G9; “ L(m;oii.s Prfjfcssccs au 
Museum,” in “Rovue dcs Cours Sciciitithpics,’' 18G1-65, 18G7-G8, &c., by 
M. do Quatrefages. 
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all (jf will* oh como from on(3 and tli(3 same stock. Man was created 
in the beginning, in conditions to us unknown, by the intervention 
of an extran(30us force, or by a supreme will. M. de Quatrefages, 
therefore, recognises but one human species, and in deference to 
man’s elevated rank, and his character for religiousness, he con- 
cedes to liim a place apart in the zoological series, under the name, 
proposed by Fsidore G. 8aint-Jlilair(5, of rhjnc huinain. 

The various argum(3nts in favour of this doctrine have been 
examined in the course of this Avork. We niendy remark tliat 
religiousness is not really peculiar to Man ; and that among men, 
whether individuals or races, many do not possess it; that the 
inlluence of external circumstances is but little, and does not, -as 
far as wo can see, and in the present state of things, as GeoliVoy 
Saint-IIilaire said — succeed in producing a neAV physical charai-ter 
indelinitely transmissible ; that recundiiy exclusively taking j)lace 
• between individuals of the sajiic sj)ecies is not tln) criterion of Mk: 
species; and, lastly, that the interval Avhich physically separates the 
principal human types is equal to, if not sometime,^ greater than, that 
which separates and determines Tiooloymd s/ntcies. The origin of 
species, Agassiz maintained, is lost in the obscurity of the (Irst estab- 
lishment of th(3 present static of things. Species are not strictly 
fixed within certain limits, nor determined by the faculty of indix i- 
duals of being fertili3 only inter se. Human races differ as mq(di as 
certain families, certain genera, or certain species. They were, pro- 
duced, in some indejxmdent way, on eight dillerent ])oints of the 
globe, or centres, which are as distinct iji their fauna as in then' 
flora. Agassiz admitted, nevertheless, tlie. intcirvention, at extt3ry 
phase of the history of tlie Avorld, of a superior Avill, o])ei*ating 
by virtue of a precoiiceived plan.'*' 

The third of these propositions, coming from a naturalist ft'f such 
world-wide reiiOAvn, has considerable Aveight ; and agrees Avith our 
OAvn conclusions as anthro])ologists. As t(j his centres of creation, 
which he calls realms {des royalties), their particular localisation is 
only justilied, as regards some of them, by the flora, and fcHuna 

* “ Sketch of the Natural Provinces of tlu' World,” by Professor Agassiz^ 
in “ Types of Mankind,” by Nott and Gliddon. Philadelphia, 1854. 
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generally, but not by Man : the Australian realm for example. To 
bis Arctic realm, apparently so pro])er, it may be objected that it is 
now entirely peopled by men and aiiimals winch have been im- 
ported there, and that their conditions of cxisttaice Avcrc proiiisely 
identical at one time in the centre of Franco. The doctrine of 
M. do Quati'cfages is classical monoejenismy which mnsl, be dis- 
tinguished from the now inonogenism of which we shall speak 
prescmtly : that of Agassiz is a s'pecial 'pohjyoni'im. liotli arc* 
allied to each other, in that they search into the si'cret of the 
formation of ^lan outside the known natural laws whic.h rc'gulatc 
the universe. It is otherwise with the doctrine we are now about 
to speak of, namely — 

Transformisni. 

U'liis is of French origin. Tlu5 entire honour of its introduc- 
tion is duo to A. Lajiiai’ck, although DeJMaillet and Robinet had 
juevioiisly sketched out some of its traits. A species, liamarck 
wrote in 1800,* varies inlinitely, and, considered as rejjards time, 
does not exist. Species pass from out' to the. otlun* by an infinity 
of transitions, both in the animal and vegetable kingdom. They 
originate either by transformation or divergeuc<‘. I’y going back 
for ag(is, we thus come to a sm:dl nnuihei’ oi primordial g(U’ms, or 
monads, the offsprmg of spontaiuious generation. Man is no ex- 
ception to thisj he is the result of the slow transformation of certain 
a])es. The ladder to Avhich we before com])ari.‘d the organic king- 
doms only exists, he says, as regards the. principal masses. Species, 
on ^he contrary, are, as it Aveng tlic isolattal (extremities of th(} 
branches and boughs Avhich form each of these jiiasses. 

This striking hypothesis Avas the oilspring of Lamarck s brain, at 
a timeAvhen the knowledge of natural history, pakeontology, and 
embryology was very imperfect, and upon Avhich so vivid a light 
has since been shed, l^othing has been added to its principle : the 
ways and methods of transformation have been discussed, facts of 
obs<yvation have been supplied, genealogical tables of animated 

* Philosophie Zoologique,” by J. B. A. Lamarck, Professour de Zoologie 
au Musoum, Paris j Isfc edition 1809, 2nd edition 187 -‘i, in two volumes. 
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Leirigs have been proposed ; but the foundation has reniaiu(;d 
intact both in France, in Germany, and in England. Lamarck, in 
that ho was in advance of his time', and stood forward lirmly in 
advocacy of his tlieory, showed hims<3lf to he a inan of genius. Flie 
Avays and methods of Lamarck may be summed n]» in a single 
.sentence — the adaptatioji of organs to conditions of (‘xistenci*. 
Cliange in cxtornal circumstance.s, he says, obligees tlie animal 
placed in the presence of animals of greater strength, or in new 
conditions of life, to contract dinerinit liabits, Avhie.h producii an 
inertiased activity in cewtain organs, a diminution, or a Avant of 
exercise, in others. l»y virtue of tlu' physiological law inherent in 
every organism, that the organ, or a certain part of the organ, 
diminishes or increases in proportion to tlie Avork that it perforiiiN, 
th(;s(^ organs become iiiodiiied Avdien submitted to new coiiditions. 
The internal poAver of the organism, d(*.pendent on the general 
function of nutrition Avhich is called forth, is immense. TIk' 
wants induced by external changes brought it into ]>lay. 

The doctrine in its entirety Avas too far in advamte of the agi* 
to liave tlie success Avhicli Avas its duo. Cuviin*, the adv^ocatc of 
the ortliodox ojiinions of the time, had hut little dilliculty in 
stifling it in the cradle — Cuvier, avIio ridiculed the. idea of the 
foniidatioii of the formal seliool, as Avell as the honor.iry title of 
eleve granted by the Conv(*ntiou to Lacepede. MotAvithstipiding 
this, lioAvever, the doctrine hatl its adepts. In France — Poirot, 
Bory do vSaint-Vinceiit, Geoffrey Saint-Ililaire ; ahrojul- — Treviranus, 
Oken, Goethe. From the year 1818 Geoffroy Saint-1 lilaire became 
its champion, and laid jiarticnlar .stress on the immediate ohi'cts 
on the body of external circumstances. Cuvier a .second tinn* 
resumed the discussion, and, in opposition to Jiim, propounded liis 
own doctrine on the periodical rcjA'olutions of the earth, •of the 
renewal each time, of tlni Flora and Fauna, and of th(i incessant 
and miraculous intervention of a creative Avill. The contention 
between these tAvo poAverful geniuses liad to do Avith the movement 
Avhich ended in the Jvevoliition of 1830. Authority at last hadithe 
advantage, and in France transformii^m Avas vanquished. But the 
number of its proselytes increased from far and Avide. The last 
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work of Goetlio was favourable to it, llotauists, especially, accepted 
tile now doctrine— W. Herbert, V. ]\bitbows, L('coq, Hooker, Jbifi- 
nesque, ISTaudin. Then the g<‘olo.^is^s -Oinaliiis d’Halloy, Iveys- 
serling, and otlnu* savant,'^. L. .I>ucli, SrhafOiauscM’, Herl)ert Spencer, 
and Lyell had already cleared the way, by sap])ing at tlie foundation 
the theory of the peiiodieal catastroplu's of (hivic'r, when (^^haib's 
Dai'win made his appearance, in bSoi). 

ihis great naturalist was not vividly impn'ssial by the, views of 
Hainarck. His own idtias ]>as.s(‘d Ihroiigh liis niiial during his 
voyage round th(5 woidd in th(5 On his return to 

London, six years afterwards, h(‘, stiuli<Hl the results which wt'vi*- 
obtained by breed<irs on animals, and la*. d<'.vote(l hiins('lf to iiiak<'. 
experiments, especially on pig(‘ons. 'rh(‘. snbj'ecd/ of artiiicial sidiMt- 
tion most occupied him, wIkui one day h(‘. stumbh'd on tlu; work 
On lk)pulation,” by aMalthns. This was a st r(‘ak of light ; Hk'. 
word which was to make the fortune of Ins theory Avas found - 
tile struggle for existence.” 

.By a singular coincidence, another English so/vo//, Ifichai’d 
Wallace, Avho had taken u[) his abode, in Malaisia, forwardcul to 
him at that moment a memoir, supported by facts, iu Avdiieb tlui 
same ideas Avero set forth. Ihit !Mr. Wallace, Avith his t.ask hardly 
entered upon, recoiled bidore tlu^ eonseipiences of his lahours wlieii 
he perpeived that they, of necessity, applied to ]\Ian. (diaries 
Darwin, on the contrary, perse,V(*red, nml it is Avith justieai that In's 
countrymen gave to his theory the name of .DarAvinisui, a tlu'ory 
Avhich should be thus defined: ‘^Natural seleetiim, by the, struggle 
for GKistcnce, a]iplu;d to the trausforiiiism of Lamarck.” 

We knoAV that breeders and horticulturists olitaiu, almost at Aviil, 
the neAV forms AvhicliiAliey desire, by first selecting from omi and the, 
same sjibcies, then from the offspring of a first cross, then from 
those of the next crosses, and so on, individuals possessing in tlie 
highest degree the variety required. A mw species is thus de- 
veloped, and by dint of perseverance, fixed. The diviu’genccs from 

* Voyage cl’un Naturaliste aiitonr clu ^foiidc, a hord dii Naviro lo 
Benrjlc, de 1831 ii 1836,” by Cliarles Dav^^iu. Tnidnctiou de E. Earlucr, 
Reinwald. 
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tlic primitive type which are obtained are very strange. They have 
to do Avith colour, form of the head, the proportions of the skeleton, 
the configuration of the muscles, and even with the habits {inceurs) 
of the animal. Sir John Sebright undertook to produce in three 
years a certain feather in a bird, and in six years a certain form of 
beak or head. In this consists “ artificial selection,” as it is elfected 
by tile intelligent baud of Man on animals in a state of douuvstica- 
tion. Ijut is not the same result sometimes produced naturally in 
Avibl aiiiiiials'? Mr. Darwin affirms it, by substituting for the hand 
of Man the chance circumstance derived from vital competition 
{concurrence). 

Com[)ctition is a general law of the uniA^erse — it is exerted 
betAveen idiysical forces, between beings of the two kingdoms, 
betAVoen men, between peoples. Under the name of struggle for 
oxist(uice” it is cvem useful; without that, there would soon be a 
retardatiim of everything upon the face of the earth. It has been 
calculated that a single ]>air of idephaiits — the slowest of all animal'^ 
to br(Hid — Avould produce, barring all restraints, fifteen millions of 
young in fi\'o hundred yeans. Diu’ham, quoted by Boudin, SJ)eak^ 
of a Avoman, who died at 93 years of age, as having 1298 children, 
grandchildren, and great-grandchildren. Mai thus has proAUid that 
jiopnlation increases in a geometrical ratio, Avhile the resources of 
that population only augment in an arithmetical ratio. The law 
of the stronger predominates everyAvhero — the large devour tlu 
small ; those the best protected by their organisation, the best pnj- 
vided Avith means of attack or of resistance to external agencies, 
survive the longest ; the more numerous they are, and the longer tlicA 
live, the more they multiply and establish a stock in preference h 
those who are less favoured. 

Spontaneous variability is amjther element of the I>irwiuiau 
theory. Two indiAuduals of the same species, or of the same 
fainil}^, do not resemble each other in every respect j they differ by 
characters of no value, or by characters which give them an ad- 
vantage in the struggle over those whose Avants, or conditions of 
climate, food, and external circumstances of every sort are tlie 
same. The animal with a protective-coloured skin, that is one 
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like the ground upon which he is moving, will better escape his 
enemies. In one of Darwin’s works there is a a eiy curious tix- 
ample of this kind in butterllies. The animal Avith the thick fur 
will be under more favourable circumstances at the poles, the one 
with the sleek skin at the equator. Every advantage acquired 
from birth, and therefore more easily transmissible in conse([uence, 
places the individual in a better condition for resistance to causes 
of destruction and to sterility,. It folloAA^s, then, that certain 
individuals are, as it Avere, selected, chosen by a natural process 
which replaces the agency of J\lan in artificial selection; and that 
these individuals are precisely those Avho aj’e sej)aratcd the most 
from others by some new cliaracter. Tli(5 tliijig being repeated for 
many generations, tlie divergences become maiki'd, the teauhmcy 
to inheritance increases, and iioav types are formed, farther and 
farther removed frojii the point <.>f de])arturo. ii. follows, also, 
that Avherever an eih'fanihlc, of eonditious (j.xhihils itself, Avliich 
allows a divergence to be developed without b(;ing stilled by rival 
divergences, it Avill take its place in tiui scries of heiugs, and 
possibly form one for tlie occupation of a zoologicnl speci(?s. One 
difference betAveen artiiicial and natural selection is in the time 
they require for a transformation to ]»ecome coniiriii(;d. lii Iho 
former nothing is left to chance ; matters progri'ss repidly, but the 
types arp not thoroughly lixed, and readily revert to the ])iLii)ltive 
type. Ill the latter we must recTon hy ages, elaiiuie. also inter- 
vening, for the destruction of that which has commenced ojdy to 
he completed. The results once oldained are more stable. Be- 
tween the methods set forth hy Lamarck and thos(‘. of Darwin 
there are important differences. As regards tlni former, the point 
of departure of traujformation is in the external circumstance 
which niftdihes the Avay of living and creahis new habits, new 
wants, Avhich induce a change in the nutrition and structure of 
organs. For the latter, the point of departure is in the superiority 
that procures for the individual some advantage in the daily 
struggVi. Lamarck considers that variation is ellectc^d gradually in 
the course of existence. Darwin, that it aj)j>ears spontaneously' at 
birth, or rather during embryonic life. To the process of selection 



524 


TJIANSFORMISM. 


[Chap. i. 


by vital competition, !^^r. Darwin adds selection by sexual com- 
petition, which depends on tlie will, on the choice and vitality of 
the individuals, and especially adects the males. 

The Germans, who hav(i vigorously espoused the cause of 
transformism, particularly Hjcckel, recognise two orders of methods. 
They give to those of th(5 French school, including changers of 
life and habits, of food and climate, training, the excess or Avant 
of use of organs, the name of pkcuomciKf. of direct adaptation and 
.to th(fS(} of the Knglish school, that is to say, to congenital 
characters, the name of phenomena of indirect adaptailnn. En- 
deavours liaAUi been made to see Avhether there may ]iot be other 
proc(‘ss('s of formation of species. According to the doctrine of 
Darwin, the new character pre-exists in the germ, and depeiuls 
on the inlluence of the parents even before conception. According 
to GeoilVoy Saint -Hilaire, the action of climate and (external circum- 
.stanccs is not conlined to its exercise ujxm the individual in 
the course of existence, it may equally make itself hdt in the 
germ in j^rogress of development, and ju’odiice varieties, sometimes 
monstrosities. ISuch would be the origin of the race of gnato 
oxen of La Plata. In the above proce.sses it is only a question as 
to slow transformations. "VV^e might also have sudden transforma- 
tions. An accident Avhich it is not necessary to mention,” Avritc's 
E. Geotfroy Saint-Hilaire, “trilling at its origin, but of incalculable 
inq)ortance in its effects, has been sufficient to cluingci tin; inferior 
type of oviparous vertebrata. into an ornithological type. Tlu‘ 
process of M. Kiillikcr Avould be equally an accident, taking for 
his point de depart the various degrees of genoagenesis amd tin* 
succession of forms in the development of tlio embryo. He thinlo 
that beings may produce other beings separ-^ted from their parents 
by characters of species, genu.s, and even of class. He ‘bases his 
theory on that Avdiich tjilvcs j)lace sometimes in inferior forms, 
and supposes, as regards the superior, that a normtil egg may 

* “ La Descendance de rHommo ct la Selection Scxuello,” by Ch. Darwin ; 
translated into French, 2nd edition, Paris, 1873. See also “ L’Ori^ino des 
Espfeccs ct de la Variation des Animaux et des Plantes sons I’Actioii do la 
Domestication,” by the same. 
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go past the period of its ordinary devclopnu'iit, and give origin to 
a higher organisation. These th(*ories and processes {u)nc(n’n the 
two organic kingdoms. The limits of this Avork do not allow 
of our entering into the subject further, and we must coniine 
ourselves to Man. Do they apply to ]\Ian, as well as to animals 1 
ICvidently they do, or they are false: laws ani uniform. As Ave 
said in the early ];)art of this work, the Primal(‘s form tlui lirst 
natural grou]) of the order of iMammalia, thanks to a certain 
number of cliaracters common to them and to the succeeding 
orders. IMoreover, tliis group presents numerous points of contact 
Avith the latter, and, in the series of families of Avhich it is 
composed, an ascending gradation of types is observed, becoming 
morci and more i)erfect. Thus, at the bottom of the scah^ Ave have 
the Lemurs, some of Avhich are allied to the Insoctivora, others 
to the Cheiroptera, and even to the Marsupi;dia ; above them the 
(.''cbians, many of Avhose genera are lemurs in a state of transition ; 
then the Pithccians, some species of Avhich seem derived from 
(k‘bians. AfterAvards, the anthropoid apes mak(5 their a])p('arance, 
separated ])y a smisible int(*.rval, if one of thmn, the Gibbon, did 
not diiiiiiiish it, <jAving tt) his numerous feature's of roscmihlance to 
the Pithecians. At ih(‘- summit is Man, many of Avhosc types 
approximate in many of their features to the Ant]ir(^])()ids. 

Their differences, indeed, may ho thus sumiried up : (1) There 
are modifications of form connected Avitli tin; dccuhnlly vertical 
attitude of Man and the oblhpie attitude of the Anthro[)oid ; (2) 
The more perfect adaptation of the foot and hand to their n^spectivc 
functions of locomotion and prehension in Man; (3) The volume 
of the brain, Avliich is three times as large, or more, in Man, thus 
causing a correspondieg activity of the organ, and a proportionate 
development of all its functions; namely, language, ohservatioii, 
judgment, &o. Tlie continuity, on the one hand, of the iiihirior 
order of Mammalia Avith the superior order of Primates, and in this 
latter of its inferior family of Lemurs Avith its superior family of 
Man .passing through the Anthropoids more nearly akin to Man 
than to the Pithecians ; and, on the other hand, the continuity 
of certain human races Avith others rising higher and higher in 
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the scale are clearly the result of this. Moreover, between one 
type and another, sufficiently recognised for naturalists to make 
them the representatives of special groups, whether of order, 
family, genus, or species, some variation of the organ, or some 
bastard species, almost always comes in to establish the transi- 
tion. Natura non facit saltum. It might be said that a creative 
force had been at work, step by step, leaving its track behind 
it, and that groups are due to the periods of repose during which 
that force was in operation on a certain spot, with a view the 
b(3tter to increase the number of forms. When Lamarck supposed 
that Man was the issue of the chimpanzee, his mind Avas atten- 
tively engaged in observing both the family of Primates in 
particular and the animal kingdom in general. The rudimentary 
organs in "Miin, or vestiges of perfectly useless organs — like the 
ilio-ciecal ap]K*ndix — Avhich arc well developed in other species 
among the Ma-inmalia, and the unusual appearance of organs, like 
the supi)lem(;ntary inamime, or conformatiojis peculiar to otlior 
animal species, furnish so many arguments in favour of transfor- 
mation. On no other hypothesis are they to be explained. Tlu'-y 
may be phenomena of atavism, of remote reminiscences, of facts of 
reversion. (See page 127.) Embryology would also be favourable 
to the doctrine. (See page 129.) The series of diverse foi-ms 
which every individual of a species passes through,” says Jlieckel, 

from the early dawn of his existence, is simply a short and ra})i(l 
recapitulation of the scries of specilic multiple forms through Avliicli 
his progenitors have passed, the ancestors of the existing species, 
during the enormous duration of the geological periods.”*^ A 
series of tcratological cases, entering into the arrests, and even into 
the perversions of development, of the cmbryK), are thus explained. 
Hare-lip, polydactilia, microcephaly, are, as it were, liesitfitioijs ol 
the principles of evolution, attempts on its part to stop at points 
Avlrere it had rested in anterior forms, or to progress in other ])re- 
viously-f olio wed directions. Human paljcontology does not reacli 

• 

* “ITistoiro do la Creation des iJtros Orj^anises d’apr^a lea Lois Naturcllcs,’' 
by E. Iloeckel. French translation. Paris, 1874'. 
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back sTifficiontly far for us to found any arguments upon it : it 
sliould pass beyond the last or quaternary period. Tlio most 
ancient human fossil of this period, however, is favoiirablci to the 
idea of a derivation of man from the authropoi<l. 

Direct proofs as to trausforniisni are not wanting. Tn so far 
as Man is concerned, the matter is clear; but rationnl proofs, as 
Geoffrey Saintdlilairc said, are abundant. Transformism imposes 
itself as a necessity: everything is aft if things had thus taken 
place; or man was created out of nothing, by enchantment; or lie 
proceeds from that wliieli existed previously. P>ut what are wo 
to think as to the mode 1 ddiose of ilirect adaptation of organs to 
life are so rational, tliey are so conformable to the general Liws of 
physiology, that it would b(3 unwise to reject them positively. Of 
course we have never seen a White changed into a Illack, nor 
smooth hair into woolly ; but in time, by passing through inter- 
mediate races produced by crossing, there is no proof that tJio 
phenoiiicna might not have taken place. Wo arc tf)o exacting, 
ih’ichard was anxious to prove that Whites might rmike their 
apptjarance spontaneously among Negroes. All his argunuMits were 
wrong, ill that lie entirely left out of sight the way in which races 
have become removed from place to place. Pmt we aiv, not at all 
sure that his aspirations, if better supported, might nol. now 
triumph. The brain increases in volume, and its convolutions in- 
crease ill richness, in proportion to the degree of activity of which 
tlioy are the seat, bringing in their train a series of subordinate 
craniological cliaractcrs. f^utrition and external circumstances 
may^n tlui same way cause the stature and colour of iiidividnaJs to 
vary as well as the proportions of the body. La fourfiott, /alt 
Lmyave of T.amarck ,is a demonstrative fact. When a muschi is 
paralysed, it becomes atropliied, the osseous eminences in which it 
is inserted disappear, the skeleton heeomes deformed. In pcrsfuis 
who have lost a limb by amputation, the nerves, having bc'come 
useless, progressively become atrophied from their extremity to 
their ^central point in the brain (Lnys). The digestive tube is 
dilated, and the belly becomes large in those who are large caters 
of vegetable food. All the difiiculty is in the transmission of 
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tlio acquired individual character ; clearly, facts arc at fault lioro. 
'There is no proof, however, that tlie tribe of Akkas is not indebted 
for its diminutiveiKiss to the fa(it of inlieritance fixing accidental 
characters. If the albinos are as common among the IMonbonttons 
as Dr. Schwoinfurtli states, tlie question is, whether circumstances 
being favourable, a new species may not some day start up. Sup- 
posing in tliat country, through some catastrojihe, the temperatures 
and radiation should lie siiddimly lowercHl, many Avould die, but 
the survivors would have a better chance of thri\dng. In poly- 
dacdilia, supposing crossing outside the family did not counteract 
inheritance, transmission, now limited to five generations, according 
to the facts liitlierto mentioned, Avould certainly go beyond. 

Liit us pass on to the methods of indirect adaptation of Mr. 
3)arwin, Vital com]i('tition is a thing which must not bo con- 
founded with selection. It exists, no niatt(?r how we apply it, 
between individuals, as IxdweiMi societies and races. We have 
biTore us the fact of races inferior in the struggle becoming extinct. 
The Charruas, the Caribs, the ancient Californians, the Tasmanians, 
no longer exist ; the Australians, the IS'egritos, the I^lscpiimaux, are 
fast following them. The Polynesian, the American Indians, will 
soon be in their wake, if they have no chance of surviving except 
by crossing, 'fhe superior races, on the contrary, thrive and in- 
crease. It is easy to foretell the moment when the races which now 
decrease the interval between the White man and the Anthropoid 
shall have entirely disappeared. 

There is nothing mysterious in this extinction ; its mechanism is 
altogether natural (see page 413). The result will be the survif»ance 
of those most adapted to benefit the superior races. Put at one 
time, in Australia, in Malaisia, in America, a«id in Europe it wa.s 
not so. These very races which now are succumbing, were*superior 
relatively to others which no longer exist. The Australians of the 
present, whom we look upon as savages, have a civilisation con- 
formable to their external condition, a certain social organisation — 
in relation to tlie Is^egritos of the interior of the Philippines, for 
example. We tliink we have proved that they have ejected a 
negro race inferior to themselves, as wo now eject them. The 
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wandering aborigines of AVestern Australiji, (b'seribed by Scott 
jNind, are tlie remnants of tliis race. [ii tmr own country, tlie 
races of the Perigoi’d, wbicli Jiave disa])])(‘ariMl Ix'fon*, or beconu} 
absorbcul into, the brachyc(‘.plialic races from 11 h‘, t'ast and tb(‘. 
blondes from the [North, have played the same, part ladorc tlie races 
anterior to the [Neanderthal (is these probably did to the Miocaau' 
races of Thenay and Saint-Prest. In these; siic-cessive (‘.xtinctioiis, 
which exhibit to ns series of generations, strata of more and m(jr(‘. 
])(‘rfect races succeeding and replacing each other, do ^v('. jiot ri'cog- 
nise tlie selection by vital competition of iMr. Darwin P.ut wIku'c; 
is the character which gives the advantage; in tin; struggled Among 
animals, and during the first ag(;s of the human raca;, the powt'r 
which enabled them the better to defend tliemselv(;s against other 
living beings, and against changes of climate and external con- 
ditions, was necessarily of a physical kind, such as (piick-sighted- 
n(;ss, more acaito smell, more vigorous muscles, a (‘onstitution better 
ada])ting itself to cold or licat, to marsh miasm, or to certain kinds 
of diet. If Alan acclimates tolerably av(‘ 11 nou', it ]nust not lie for- 
gotten that he owes the ])ower, in a gr(*ai m(‘asnn‘, to tin; processes 
which Ik; makes use of. Pormerly Ik; must have su(;(;umb(;d, or Ids 
constitution must have been modified. \\A; sp(*ak lain; (‘S])ec,ially of 
sudden acclimation. Put from the period when scjcioties we.n* 
formed, and moral force took its legitimate, sipmmiac.y over brute, 
force, tin; advantage remained with the most skilful, the most 
industrious — in a word, with the most intelligent. Selection, from 
lienceforth, was made to th(3 advantage of a. singh; organ. Tlie 
largest hrains — those with the ricliest convolutions, and ivith the 
most delicate structure, witli the most a])proj)riate liistological 
element^ — were the \nost favoured. Ibmci* a. state of progress 
which is undeniable. Tin; process of Air. Darwin lia.s, theredoreg 
liad its effect in tlic past, as it lias now in the present. With 
appropriate institutions we might direct it, and accelerate its already 
60 remarkable results. 

Tlio external circumstances of Lamarck must, in fact, have an 
action of whose mechanism we know nothing. The selection of 
Mr. Darwin has one of which wc are certain. With the latter we 
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reckon "by strata of rac(3s, with the former we must do th('. same. 
The characters which we now see permanent in a given race are 
not the more so wlien we compare a succession of ]’aces. 

Absolute imniol;)ility nowhere exists, and fixity of species is 
only relative. May there not be other processes contributing to 
gradual transforniati(.)u ? Certainly not. '^Idiere are tliree orders of 
characters which trantiformism explains, says M. Jh’oca, some of 
evolutiojiy others of improvement, a third serial. But there is a 
fourth, tile unimportaTit, the key to which lie does not give. Sue!) 
are the presence of tlie os wtermedium of th(i carpus, the abscuice 
of a nail on the great toe, and the absence of a round ligament in 
tlui hip-joint, peculiar to the orang-outang among Anthropoids. 
Why, how, and when, did these characters take their origin 1 

Another objection is that, in going back in the past, Ave do not 
find human racj^s differing much from the races of the present; that 
we do not lind, for example, men Avith half tiie cranial capacity of 
those of the present. But do avo discover tiie Pliocene Man and 
the Miocene Man by the flint implements of Saint-Prest and 
Thenay ? The former made usi^ of fire, the latter did not : is not 
this a reason for suspecting that the fact of tlu* \ olume of his brain 
Ixdiig less Avas the cause? If he Avas unac(juainted Avitli lire he 
ought not to have the sense to bury his dead. The Anthropoids 
are in this condition, and avc have none of their remains. Probably 
also, human bones do not last for so immeasurably prolonged a 
peaiod. IIoAveAxr, on surveying the road travelled over, and the 
discoveries made, during the last fiftc^en years, Ave must not des^^air. 
Is it not by (diance, when making a road or a railway cutting, oi* 
after a land-slip, or an eartlnpiake, that discoveries of this kind an* 
made ? Here a man of intellect, and one interested in the^^subject, 
should be at hand. 

hi ow, Africa, Asia, Oceania, and even the greater part of Euroji^e, 
are still as it Avere virgin soils. Perhaps, also, the stratum in Avhich 
is now lying iha precurseur, not possessing language, announced by 
G. (1(5 Mortillet and Hovelacque is at present submerged ; perhaps 
he has only existed on a very limited point of the globe. Sonu* 
day or other he may present himself before us under the form of a 
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skeleton stranded upon some bank of time, as at Gronelle^ crushed 
under a rock, as at Langerie-Haute * or cmbedd(3d in lava, as at 
Denise. 

Hie derivation of Man from some })reviously-cxisling form 
being admitted, the question is what tliis form may have been. 
Lamarck believed it to liave been a chimpanzee. We liave seen 
that each of the three great Anthropoids approaches more or less 
to Man in certain characters, but not one possesstis them all. So 
in the inhuior races ; no one race, iu)t e\x‘n the,' Losjcismaii, is 
specially marked out as descending from an anthropoid -they are 
01 dy made to approach more or less by such or such a character. 
The precursor of Man, then, is only analogous to the Anthroiioids. 
The human type is an improveaiient upon the gemu'al typi'. of tlieir 
family, but not of one of their known species in particular. 

M. Ilcechui does not express an opinion on this point, lie asks 
whether the dolichocephales of Europe tind Afiica are not derived 
from the chimpanzee and the gorilla of the coasts of Guinea, both 
of which arc dolichocephales ; and whether the brachyccphales of 
Asia do not descend, on the contrary, from Uk^ bi-achycephalic 
orangs of Lorneo and Sumatra. Many reasons lead to the l)eliof, 
indeed, that all the dolichocephales are originally from Eui (»[)(3 and 
Africa, and the brachyccphales from Eastern Asia, not to .speak of 
the old continent of Asia. M. Vogt thinks otherwise, lie thinks 
that Man is only cousin-german to the anthropoid, and thfit the 
ancestor common to them both is farther off still. Here M. Iheckel 
speaks positively. He says that this very remote ance.stor is an 
ap^jOf the old continent, a Pithecian, which was itsfjlf dcriv(Ml from 
a Lemur, and this in its turn from a Marsupial. He even gives it 
the name of Lemurien — -a term borrowed from Mr. >Sclater; and, as 
the fojus of this series of transformations, a c.ontinent noAv .sub- 
merged, of which Madagascar, Ceylon, and th (3 Sunda i.sland.s are 
the remains. 

But what becomes, in all this, of the old dispute between jnono- 
geni^ts and polygenists ? It no longer has any iid,(;re.st, and, to ])e 
brief, may be summed up as follows : As to the question of the 
most elementary human types to which wo might go back, types 
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utterly irrcduciLlc, whatever their value of genera or species, in the 
sense usually applied to those words, are they the. issue of many 
Anthropoid ancestors, Pithecoids or others ; or are they derived from 
a single stock, represtmted by a single individual of their genera 
now kiiOAvn, or d’he anthropological data gi\'eu in this work 

appear to us more favourable to the former opinion, if we acc('])t 
tlie transformation tlieory. The most characteristi(i races, whetlier 
living or extinct, do not form one single ascending series, such as 
may be compared to a ladder or a tree, but, reduced to their simplest 
expression, to a seih'.s of frecpiently jjarallel lines. 

We shall conclude by giving a rhame of the possible genealogy 
of Man, according to lUeckel. E(iually relying on com])arative 
anatomy, paheontology, and embryolr)gy, th(‘. h*arned professor of 
zoology at the Ihiiversity of Jena thus gives his views on the 
sii])j(;ct of evolution : 

At the commenccMuent of what geologists call the Lanrenilan 
[)eriod of the earth, and of the fortuitous union of certain elements 
of carbon, oxygen, hydrogen, and nitrogen, under conditions which 
probably took pla(!e only at that (‘poch, the first albuminoid clots 
were formed. .bToui them, and by s])ontaneous gemeration, the first 
cellules or deavrufc-viamitf took their origin. These cellules wer(^ 
then subdivided and multi])lied, and arranged thmnselves in the 
form of organs, and after a series of transfoianatioiis, fixed by 
M. Ilieckel at nine in number, gave origin to c('rtain vertebrata of 
the genus Aiihi)hloxu}i hinccoJutus. Tlie divisioji into sexes Avas 
marked out, the spinal marrow and chorda ilon^alls be(iame visible. 
At the tenth stage, the brain and the skull made their appeara^ci', 
as in the lamprey ; at the (tlcnndh, the limbs and jaws were 
developed, as in tlui dogfish : the earth waf! thcji only at the 
8ilurian period. At the sixteenth, the ada})tation to tewestrial 
life ceased. At the seventeenth, whicli corresponds to tlie Jurassic 
phase of the history of the globe, the genealogy of IMan is raised 
to the kangaroo among the Marsupials. At the eighteenth, he 
becomes a Lcnuirian ; the Tertiary epoch commences. At^ the 
nineteenth, he bei:omes Catarrliinian, that is to say an ape with a 
tail, a Pithecian. At the hventieth, he becomes an Anthropoid 
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continuing so tliroughout tlio of tlic Aliocono ])orio(l. At 

the twantij-Jlrsf ^ lie is the nian-ape, lu‘ dot's in^t yt't possess language, 
nor, in coiisetpionco, the corresponding hraiu. Lastly, at the 
twcjity-t^econd , Alan comes forth, as Ave now see, him, at least 
in his inferior forms. Here tin*, enumeration stops. AI. Iheekel 
forgets the ticerify-t/iird stagt', that in Avliieh tliii Lamarcks and 
A^ewtons make their a])pearaiiee. Altlioiigli having allained so 
lofty an eminenci', Alan must have had a very low origin, in no 
way differing from that of the first and most simple' organic e,(;r- 
puscles. AVhat Ik^ is ^low in tlu' womb, lu' would have been 
permanently on making his appearance in the animal si'iii's. 

This theory is painful and revolting to thos(' Avho delight to 
surround the cradle of humanity with a brilliant aun'ole ; and if we, 
Avere to boast of our g(;u(‘alogy and not of our actions, Ave might 
indeed consider ourselves humiliated. I>ut Avhat is this mnv 
restraint to our Uimni.r-proprr. in com])arison Avith that Avhich. 
astronomy laas already im2)osed When the I'ai'th was lixed in tin* 
centre of the system, and it Avas thought that, tin; uuivc’rse Avas 
created for th(‘, earth, and thec'arth for .Man, our ])ride ought to have 
been satisfied. This doctrine, calh'd by tlu' ( Jeianans gw'oci'uiric,” as 
applied to the, earth, and “ anthro])ocentric,” as applied to Alan, Av.as 
perfectly co-ordinate; but it h*ll to tin*, ground tin'. moiiK'ut it Avas 
demonstrated that the earth is only the humble; sa.tillilr of a. sun 
Avhich itself is but one of the, luminous points in space. It Avas 
then, and not now, tliat Alan Avas truly recalh'd to humility. It was 
no longer for him that the sun rose each morning, tliat th(‘. rc'h'stial 
vavit Avas nightly bespanghnl A\dth innunn'rabh' rc'sjilendeiit orbs. 
Out of all this Alacrocosm tli(;re Avas but one, lowly ])lau(*t left to 
Alan. Like that peasant Avbo ilreamt that lie was rulef of the Avorld, 
and AV(^ve np to find himself in a simph; cottagi', it Avas not Avithout 
regret that he saAV hims(*lf thus clegraded. JiOiig tlie. reniemhranco 
of his A'anished dream troubled his thoughts; l.ait he.; was ol)lig(;d to 
be resigned, to become accustomed to the n'ality ; and now bo 
consples himself, as he is no longer this monarcli of (ueation, Avith 
the thought that he is really sovereign of the earth. 'Jdiis iindouhled 
royalty he has a right to be proud oL ilut in what Avay is it 
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throjitcmfMl or (liminished by the tramformation theory 1 Would it 
be loss real if he had brought it under subjugation by himself or 
inherited it from his first ancestors'? Far from depreciating Man 
and his origin, the doctrine of Lamarck dignifies and ennobles them, 
by substituting for the theory of the supernatural the theory of the 
mutability and natural evolution of organic forms. 

But, aft(‘-r all, Avhat matter to science the regret or complacency 
of some peopled Its aims and designs are bc'yond their compre- 
hension. Man is not at liberty to put or not to put a curb upon 
the functional activity of his brain; his spirit of inquiry is the 
most noble, the most irresistible of his attributes; and as M. Gabriel 
de Mortillet said at the meeting of the Association for the Advance- 
ment of Science, his characteristi(5 is here, and not in religiousness. 
For want of knowledge the imagination muses upon the unknown, 
and forms it to our own ideal. But to true observers the reality is 
sufficient; they contemplate the magnilicent spectacle which is 
opening out before them ; they ev(m Avorship nature in its beauty, 
its grandeur, its harmony, and its thousand varieties of form and 
movement. The animal has the simple notion of cause and eficct, 
and secs that the boundary of his faculties and senses is limited. 
Man alone investigates and Avills ; his horizon is indefinite, like his 
intellectual faculties Avhen they are exercised without trammel. 

Let us not, therefore, seek to contract the circle of knowledge. Ts 
it not knowledge which has conducted us step by step, age after age, 
to the degree of prosperity we now enjoy 1 Ts it not this Avliidi 
engenders civilisation, which adds to our well-being, ])rings lo 
us the purest satisfaction, instructs us in philosophy, and secures 
our supremacy over everything on our x)lanet *? Each one has his 
task to perform in this immense sphere. To some is given subjects 
of study relating to the progress of life ; to others its realities. Let 
the former have for their object the development in society of 
ideas of justice, honour, and morality, without which it cannot 
exist. The means are within their power. Our part is to ascertain 
facts, to deduce from them laws, and to look at them calfnly, 
without allowing ourselves to be carried away by our feelings. 
Whatever may be his origin, whatever his future destiny, !Man, 
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to the anthropologist, is Lnt a Mannnifor, wlioso organisation, 
wants, and diseases are in tin'- highest tlegrec^ eoiiiplex ; wliose 
hrain, v/ith its adinirahlo functions, have reached the highest 
devedopment. As such, he is suhj<‘ct to tlu' same laws as the rest 
of the animal creation ; as such, ho is a participator in their 
destinies. 


THE END. 
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BARTLEY {G. C. T.) - 

A HANDY BOOK. FOR GUARDIANS OF THE POOR. 

> Crown 'VO, cloth, 3s. 

BAYARD: HLSrORY OF THE GOOD CHEVALIER, 

SANS PKUR KT SANS RKPROCHR. Compiled l.y the LovAt. Skrviteor, 

With over zoo Illustrations. Royal Svo, ^is. 
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BOOKS PUB I /SUED BY 


BEATTY-KINGSTON (PT.)— 

MY “HANSOM” LAYS: Original Verses, Imitations, and 

Paraphrases. Crown 8vo, 3s. 6d. 

THE CHUMPT.EBUNNYS AND SOME OTHER 

ODDITIES. Sketched from the Life, lllustratefl by Kakl Klietsch. Crown 

8V0, 2S. 

A WANDERER’S NOTES. 2 vols. Demy 8vo, 24s. 
MONARCHS I HAVE MET. 2 vols. Demy 8vo, 24s. 
MUSIC AND MANNERS : Personal Reminiscences and 

Sketches of Character. 2 vols. Demy 8vo, 30s. 

BELL AMES, Ph.D., dfc.), Principal of the Somerset House Laboratory — 

THE CHEMISTRY OF FOODS. With Microscopic 

Illustrations. 

]*ART I. TEA, COFFEE, COCOA, SUGAR, Etc. Larfre crown 8vo. 2s. 6d. 
Part II. MILK, RUTTER, CllEE.SE, CEREALS, PREPARED 
STARCHES, Etc. Large crown Svo, 3s. 

BENSON 

UNIVERSAT. PHONOGRAPHY. To classify sounds of 

Human Speech, and to denote them by one set of Symbols for e;'.‘>y Wiiting and 
Priming. Svo, sewed, is. 

MANUAI. OF THE SCIENCE OF COLOUR. Coloured 

F'rontisi)iece and Illustnitions. i2mo, cloth, 2s. 6d. 

PRINCIPLES OF THE SCIENCE OF COLOUR. SmaU 

4to, cloth, 15s. 

BINGHAM {CAPT. THE HON. D.)— 

THE MARRIAGES OF THE BOURBONS. With 

Illustrations. 2 vols. Demy Svo, 32s. 

A SELECITON FROM THE T.ETTERS AND 

DESPATCHES OF THE FIRST NAPOLEON. With E.vplanatory Notes. 
3 vols. Demy Svo, fz 2s. 

THlb Bi\STILLE. With Illustrations. 2 vols. DemySvo, 

3.?-;. 

BIPDWOOD [SIP GPOPGE C. M.), C.S.L — 

THE INDUSTRIAT. ARTS OF INDIA. With Map and 

174 Illustrations. New Edition. Demy Svo, 14s. 

BLACK IE {JOHN STUART), E.R.S.E.— * 

THE SCO rnSH HIGHLANDERS AND THE LAND 

LAWS. Demy Svo, os. 

ALTAVONA: FACT AND FICTION FROM I^IY LIFE 

IN THE HIGHLANDS. Third Edition. Crown Svo, 6s. 

BLA THER W1CK'{CHARLRS)— 

PERSONAL RECOLLECTIONS OF PETER STONNOR, 

Esq. With Illustr.ations by James Guthrie and A. S. Royd. Large crown Svo, 6s. 
BLENNERHASSETT {LAD I ) - ^ 

M.^DAME DE STAEL : Her Friends, and Her Influence 

in Politics and Literature. Translated from the German by T, E. Gordon 
Lv MMiNU. With a Portrait. 3 vols. Demy Svo, 36s. 



CffAPMAN &• //ALL, L/MITED. 


BLEUNARD [A.)— 

BABYLON ELECTRIFIED ; The History of an Expe- 

Jition uiulertaken tore^-tore Ancient Habylon by the Power of ElectnVity, anti how 
it Resulted. Translated from the French by F. 1 ^. Wiiim, and Illuslrated by 
MoNrADKR. Royal 8vo, 12S. 

BLOOMFIELD’S (BENJAMIN LORD), ISIEMOIR OF— 

MISSION TO THK COURT OF UERNAOO'ITE. Wilh Porlniits. j vols. 
Demy 8vo, 28s. 

BONFALOT {GABR/EJ.)— 

THROUGH THE HEART OF ASIA OVER THE 

PAMIR TO INDIA. Translated from the French by C. II. Pitman. With 
250 Illustrations bj' A liieri' Pej-i.n. Royal 8vo, 32s. 

BOULGER {DEMETRIUS C.)~ 

GENERAL GORDON’S Lin'TERS FROM THE 

CRIMEA, THE DANUHE, AND ARMENIA, ami Eaition. Crown Svo, 55. 
BOWERS {(;.)- 

HUNTING IN HARD TIMES.. With 6 i coloured 

Illustr.Micns. Oblong 4to. las. 

BRACKENBURY [CO/.. C. B.)-~ 

ERE h)E RICK. THE CiREAT. With Maps and Portrait. 

Large crown 8vo, 4s. 

BRADLEY {THOMAS), of the Royal Military Acadetny, Woolwich — 

ELEMENTS OF GEOME'rRICAI. DRAWING. In Two 

Parts, with Si.xty Plates. Oblong foho, half bounil, each Part i6s. 


MRS. BRAY’S NOVELS AND ROMANCES, 

Nc7v and Revised Editions, with Frontispieces. 3-$’. C<4 each. 


THE WHITE HOODS. 

DE FOIX ; a Romance of He.arn. 

FITZ OF FITZFORD ; a Tale of Destiny. 
HENRY DK PO.MKROY. 

TRELAWNY OF TRF.LAWNE. 

A FATHER’S CURSE AND A 
DAUGHTER’S SACRIFICE. 


TRIALS OF THE HEART. 

'I’ll E T.\LHA ; or, '1 he Moor of Portugal, 
’I’HE PROTESl'AN r. 

VVARLEIGH ; nr, The Fatal Oak. 
COURi’ENAY OF WALREDDON. 
IIARTI.AND I'ORESl’ AND ROSE- 
lEAGUE. 


BRITISH ARMY, THE. By the Author of “Greater Britain,” 

“ The Pre.sent Posilioa of European Politics,” etc. Demy 8\o, us. 

BROAD LEY {A. M.) — 

’HOW WE DEFENDED ARABI AND HIS FRIENDS. 

A Story of Egypt and the Egyptians. Illustrated by FriiUhkU-R Vii.lieks. 
Demy 8vo, 12s. 

BROCK {DR. y. H. A.), Assistant Examiner in f/yi^/cnc, .Siieno: and Art 
Depth’tmcnt — 

ELEMENTS OF HUMAN PHYSIOLOGY FOR THE 

HYGIKNH KXAMINAIIONS OF THIi SCMCNCF, .\.\0 ART 
DKILVRTM EN r. Crow n o\o. i 6d. 

BROMLEY-DAVENPORT {the late W.), M.P.— 

SPORT : Fox Hunting, Salmon Fishing, Covert Shooting, 

Deer Stalking. Witli numerous Illustrations by General Crkalocn, C.B. 
^ New Cheap Edition. Post 8vo, 3s. 6d. 

Small 4to, 21s. 

BUCKLAND {FRANK) — 

LOG-BOOK OF A FISHERMAN AND ZOOLOGIST. 

With numerous Illustrations. Fifth Thousand. Crown 8vo, 5s. 
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BOOKS PUBLISHED BY 


BUCKiMAN {S. S.). FJi.S.— 

JOHN DARKENS SOJOURN IN THE COTTESWOLDS 

AND ELSKWHERK : A Scries of Sketches. Crown 8vo, 3"^. 6d. 

BROWN (J. MORAY)— 

POWDER, SPEAR, AND SPUR : A Sporting Medley. 

With Illustrations by G. J). Gii.hs and Eixjar Giueknf: from Sketche.s by the 
Author. Crown 8vo, los. 6d. 

BURCHETT {R.)~- 

DEFINITIONS OF GEOMETRY. New Edition. 24mo, 

cloth, sd. 

LINEAR PERSPECTIVE, for the Use of Schools of Art. 

New Edition. With Illustrations. Post 8vo, cloth, 7s. 

PRACTICAL GKOMEl'RY: Course of Construction 

of Plane Geometrical Figures. With 137 Diagrams. Eighteenth Edition. Post 
8vo, cloth, 5s. 

BURGESS {EDWARD)— 

ENGLISH AND. AMlbRICAN YACHTS. Illustrated 

with 50 Hcautiful PhotograMirc l'ngra\itigs. Obl()n.g 4.\'. 

BUTLER {A. 7 .)-- 

COURT EIEE IN EGYl’T. Second IMition. Illustrated. 

I.argc crown 8vo, 12s. 

CARLYLE {'THOALIS), ll'ORA’S BY. Ser and ^o. 

THE CARI.YEE lURTHD.VY HOOK. Compiled, with 

the permission of Mr. Thomas Carlyle, by C. N. Wii i i.\:tson. Second Edition. 
Small fc.ap. 8vo, 3s. 

CARSTENSEN {A. RIIS)— 

TWO SUMMERS IN GREENLAND : An ArtisGs 

Advcntnrc.s airong Ice and Isl.amN in Fjords ami Mountains. With nuincroiD'. 
Illustration.s by the Author. Demy t'.\o, 14s 

CHALDHiAN AND ASSYRIAN ART - 

A HISTORY OF ART IN CHAIJLEA AND ASSYRIA. 

I3y(}EOKGKS Pr'NKOTand (hiAKi.HS CMtini*/. 'J'ransl.ited by W'ai.i ek Armstrong, 
li.A. 0 .\on. With 452 lllnstiations. 1* \ol.s. Imperial 8\o, 42s. 

CHART.OTTE IbLIZAlH^^H, LIFE AND J^ETl'ERg OF, 

Princes.s. Palatine and Mother of J’liilippe d Orleans, Regent of France, if>52-i7ii.>. 
Conipiletl, translated, and gaiheretl lioiii various Published and Cnpubli.sbcd 
Sources. With Portraits. Demy Svo, los. Ld. 

CHARNA Y {D/'S/R la- 
the ANCIENT CriTES OF THE NEW WORLD. 

Reing Travels and Explorations in Mexico and Central America, 1857—188.^. 
'i’ran.slated from the French by J. f'lonino and Helen S. Conarit. With upwards ot 
200 lllu.strations. .Super Royal 8vo, 3rs. Cd. 

CHURCH {PROFESSOR A. //.), M.A. Oxon.— 

FOOD GRAINS QF INDIA, With itumerous Woodcuts. 

Sm.all 4to, 6.S. 

ENGLISH PORCELAIN. A Handbook to the China 

made in England during the Eighteenth Century, as illustrated by Specimens 
chiefly in the National Collection. With numerous Woodcuts. Large crown 
8 VO, 3s. 

ENGLISH earthenware. A Handbook to the 

Wares made in England during the 17th and i8th Centuries’, ns illustr^ed by 
Specimens in the National Collections. With numerous Woodcuts. Large crown 

PLAIN WORDS ABOUT WATER. Illustrated. Crown 

8vo, sewed, 6d. 
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CHURCH {PROFESSOR A. //.)., M.A. Oxo,i. {ContinucJ)- 

FOOD : Some Account of its Sources, Constituents, and 

Uses. A New and Revised Edition. Lar>;e crown 8vo, cloth, 3s. 

PRECIOUS STONES : considered in their Scientific and 

Artistic Relations. With a Catalo'^iie of t'le 'i*ownsend t.'ollection of Gems in the 
South Kensington Museum. With .1 Colouicd I’l.ite .uul Wuodeiits. L.-irge crown 
8vo, 2s. 6d. 

CLINTON {R. H.)-~ 

A COMPENDlUAt OF F.NGI.ISII HISTORY, from the 

Earliest Times to A.o. 1872. With Copious Qu«»l:itions on the Lending Events and 
the Constitutional History, together with Appendices. IVst 8vo, 7s. 6d. 

COBDEN, RICHARD, l.Il'K OF. By the Rc.irr Hon. John 

Mori.KY, M.r. With rortrait. New Edition. Crow 11 8vi), 7.S. 6d. 

Popular Edition, with Portrait, 4 to, sewed, is.; cloth, 2S. 

COOKERY - 

THE PYTCHLEY BOOK OF REFINED COOKERY 

AND IJILT.S OE E.VKK. E.y Majdi: L . Eonitli Ktliiion. Large crown 8vo, 

8.S. 

BREAKFASTS, LUNCHEONS, AND BAld. SUPPERS. 

By ]Major T. . Crown 8\o. js. 

OFFICIAT. HANDPOOK OF THE NATIONAL 

TRAINING SCHOOI. EOR COOKERV. Containing Lessons on Cookery; 
forming the Course of Instiuction in the School. Coiiipileil by “ R. (J. C.’^ 
'I'weiiti'.-th Thousand. Large crown 3no, 6s. 

BREAKFAST AND SAVOURY DISHES. By “K. O. C.” 

N iiith Thons.an(l. Crown 8vo, is. 

HOW TO COOK FISH. Comiiiled by “ R. O. C.” 

Crown 8vo, sewed, ^d. 

SICK-ROOM COOKERY. (jompilod by “ R. O. C.” 

Crosvn 8\o, sewed, 6d. 

THE ROYAL CONI' EC ITON F.R : English and Foreign. 

A Practical Trcati.sc, By C. Is. Ek \nca 1 ki.i.i. With numerous IlhisLr.itiuns. 
Eifth Thousand. Crown 8vo, 5s. 

THE KINCSWOOD COOKERY BOOK. By H. F. 

WICKEN. Crown 8vo, zs. 

COOPER-KING {LT.-COP.) ■ 

* GEORGP2 WASHINGTON. Large crown 8vo. With 

Portr.ait and Maps. [/n the Press. 

COURTNEY {W. /->), M.A., LTD., of New ColTx, Oxjoul— 

STUDIES NEW AND OLD. Crown 8vo, 6s. 
CONSTRUCTIVE ETHICS: A Review of Modern Philo- 

sophy and its Three Stages of Interpretation, Criticism, .and Reconstruction. 
Demy 8vo, izs. 

CRAIK {GEORGE LILLIE) — 

ENGLISH OE SHAKESPEARE. Illustrated in a Philo- 

* logical Commentary on his “Julius Caesar.” Eighth Edition. Post 8vo, cloth, 5.S. 

OUTLINES OF THE HISTORY OF THE ENGLISH 

LANGUAGE. Eleventh Edition. Post 8vo, cloth, as. 6d. 
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BOOKS PUBLISHED BY 


CRA WFURD (OS JVALD), British Consul-General at Oporto — 

PORTUGAL. With numerous Illustrations. unihcP.ess. 
BP2YOND THE SEAS; being the surprising Adventures 

and ingenious Opinions of Ralph, Lord St. Keyne, told by his kinsman, Humphrey 
St. Keyne. Second Edition. Crown 8vo, 3s. 6d. 

CR/PPS {WILFRED JOSEPH), M.A., FS.A.— 

COLLEGE AND CORPORATION PLATE. A Hand- 

book for the Reproduction of Silver Plate. [In the South Kensington Mvsetan, 
from celebrated English collections.^ With numerous Illustrations. I.arge crown 
8vo, cloth, 2S. 6d. 

DAIRY FARMING— 

DAIRY FARMING. To which is added a Description of 

the Chief Continental Systems. With numerous Illustrations. Ry James Long. 
Crown 8vo, 9s. 

DAIRY FARMING, MANAGEMENT OF COWS, &c. 

By Arthur Roland. Edited by William Aulett. Crown Svo, 5s. 

DALY (/. B.), LL.D.— 

IRELAND IN THE DAYS OF DEAN SWIFT. Crown 

8vo, 5$. 

DAUBOURG (/?.)— 

INTERIOR ARCHITECTURE. Doors, Vestibules, Stair- 

ca.ses, Anterooms, Dr.awing, Dining, and Bed Room.s, libraries, Bank and News* 
paper Offices, Shop Fronts and Interiors. Half-imperial, cloth, Xia 12s. 6d. 

DAVIDSON [ELLIS A.)— 

PRETTY ARTS FOR THE EMPLOYMENT OF 

LEISURE HOURS. A Book for Ladies. With Illustrations. Demy Svo, 6s. 

D AVI FT [MICHAEL)— 

LEAVES FROM A PRISON DIARY. Crown Svo, 

sewed, i.s. 6d. 

DA Y ( WILLIAM)— 

THE RACEHORSE IN TRAINING, with Hints on 

Racing and Racing Reform, to which is added a Chapter on Shoeing. Si.\ih 
Edition. Demy Svo, 9s. 

DAS [DEVENDRA N.)- 

SKETCHES OF HINDOO LIFE. Crown Svo, 5 s. 

DE AINSLIE [GENERAL)— 

A HISTORY OF THE ROYAL REGIMPINT pF 

DRAGOONS. From its Formation in i66i to the Present Day. With Illustrations. 
Demy Svo, 21s. 

DE CHAMPEAUX [ALFRED)— 

TAPESTRY. With numerous Woodcutl Cloth, 2 $^ 6 d. 

DE FALI.OUX [THE COUNT)— 

MEMOIRS OF A ROYALIST. Edited by C. B. Pitman. 

2 vols. With Portraits. Demy Svo, 32s. 

D'HAUSSONVILLE [VICOMTE)— 

SALON OF MADAME NECKER. Translated by H. M. 

Trollope. 2 vols. Crown Svo, 18s. ^ 

DR KONINCK[L. L.) and DIETZ (E.)— 

PRACTICAL MANUAL OF CHEMICAI. ASSAYING, 

as applied to the Manufacture of Iron. Edited, with notes, by Robert Mallet. 
Post 8vo, cloth, 6s. 
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DE LESSEES {FERD/NAND)— 

RECOLLECTIONS OF FORTY YEARS. Translated 

from the French by C. B. Pitman. 2 vols. Demy Svo, 24s. 

DE LISLE (MEMOIR OF LIEUTENANT RUDOLPH), 

R.N., of the Naval Brigade. By the Rev. H. N. Oxeniiam, M.A, Third 
Lidition. Crown 8vo, 7s. 6d. 

DE MANDAT-GRANCEY {EAROxY E.)— 

PADDY AT HOME ; or, Ireland and the Irish at 

THE Pekshnt Time, as seen nv a Fkicnuhman. Translated from the French. 
Fifth Edition. Crown 8vo, is. ; in c!oth, i . 6d. 

DE STAEL {MA7X1A/E) - 

MADAME DE STAKE: Her Friends, and Her Influence 

in Politics and Literature. By Lvov Rlknneehasvi. r r 'Ih-.aiislated from the 
German by J. E. C.oKooN CfMMiN<;. With a l*oi li.i-’t. 3 vols. Demy 8vo, /is. 

DE WINDT (//.) — 

FROM PERIN TO CALAIS BY LAND. With nume- 

rous Illustration.s by C. E. Fripp from Sketches by ilic Anihor. Dciny 8vo, 20L 

DICKENS ( CHA REES), WORKS II Y--See p.i^es 3 1 — 37 . 

THE LETTERS OF CHARLES DICKENS. Two 

vols. uniform with “The Charles Dickens Edition ” of his Works. Crown 8vo, 8s, 

THE LIFE OF CHARLES DICKENS— 

THE CHARLES DICKENS BIRTHDAY BOOK. 

With Five Illustration.s. In a handsome fcap. 4to volume, t2S. 

TH?: HUMOUR AND PAPHOS OF CHARLES 

DICKENS. By Ciiarlf:s Kent. With Portrait. Crown 8vo, Cs. 

DILKE [LADY]— 

ART IN THE MODERN STATE. With Facsimile. 

Demy 8vo, gs. 

DIN ARTE [S YL I 70)— 

INNOCENCTA: A Story of the Prairie Re[i;ions of Brazil. 

, Translated from the Portuguese and Illuslr.ated by James W. Wpi.ls, F.R.G.S. 
Crown 8vo, 6s. 

DIXON {Cf/ARLES} — 

ANNALS OF BIRD LIFE. With Illustrations. Crown 8vo. 

DOUGLAS {701/A')— 

»SKETCH OF THE FIRS T PRINCIPLI^S Ol^’ PHYSIO- 

GRAPHV'. With Maps and numerous Illustrations. Crown .8vo, 6s. 

DOWN WriTI ENGLAND. Translated from tlio French. 

With M.aps. Cro^n 8vo, is. 

DRAYsUn (MAJOR-GENERAL A. IV.), I.Mc K.A., F.R.A.S.- 

THIRTY THOUSAND YEARS OF THE EARTH’S 

PAST HIS rORY. Large Crown 8vo, 5S. 

EXPERIENCES OF A WOOLWICH PROFESSOR 

during Fifteen Yeans at the Royal Military Acr.dcmy. Demy 8vo, 8s. 

PRACTICAL MILITARY SURVEYING AND 

’’ SKETCHING. Fifth Edition. Post 8vo, cloth, ,5. 6d. 

DREAMS BY A FRENCH FIRESIDJb. Translated from the 

German by Mary O’Callaghan. IllusPaie 1 by Fr.d Roe. Crown 8vo, 7s. 6d. 

B 
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BOOKS PUBLISHED BY 


DUCO UDPA V ( O US TA VE) — 

THE HISTORY OF ANCIENT CIVILISATION. A 

Handbook based upon M. Gustave Ducoiidray’s “ Histoire Sommaire de la 
Civilisation.” Edited by Rev. J. Vkkschoyi it, M. A. With Illustrations. Larj^e 
crown 8vo, 6s. 

DUFFY {SIR CHARLES GA VAN), KC.M.G. - 

THE LEAGUE OF NOR ITI AND SOUTH. An Episode 

in Irish History, 1850-1854. Crown 8vo, 8s. 

DYCE {WILLIAM), R.A.— 

DRAWING-BOOK OF THE GOVERNMENT SCHOOL 

OF DESIGN ; OR, ELEMENTARY OUTLINES OF ORNAMENT. Fifty 
selected Plates. Folio, sewed, ss. ; mounted, i8s. 

ELEMEN FARY OUTLINES OF ORNAMENT. Plates I. 

to XXII. , containing’ 97 Examples, ad.apted for Practice of Standards I. to IV. 
Small folio, sewed, as. 6d. 

SELECTION FROM DYCE’S DRAWING BOOK. 

15 Plates, sewed, is. 6d.; mounted on cardboard, 6s. 6d. 

TEXT TO ABOVE. Crown 8vo, sewed, 6d. 

EDWARDS {II. SUTHERLAND)--’ 

FAMOUS FIRST REPRESENTATIONS. Crown 8vo, ris. 

EGYPTIAN ART - 

A HISTORY OF ART IN ANCIENT EGYPT. By 

G. Pkrrot and C. Cmi’irz. I'ransl.ated by Walter Armstrong. With over 
600 Illustrations. 2 vols. Imperial 8vo, jQz as. 

ELLIS {A. P., Major isf West India Rci^imenf ) — 

WEST AFRICAN STORIES. Crown 8vo. i/« .1. 
THE TSHI-SPEAKING PEOPLES OF THE GOLD 

COAST OF WES'r AFRICA: their Religion, Manners, Customs, Law', 
I.anguage, &c. With Map. Demy 8vo, los 6 ( 1 . 

SOUTH AFRICAN SKETCHES. Crown 8vo, 6s. 
WEST AFRICAN ISLANDS. Demy 8vo, 14s. . 

THE HISTORY OF THE WES'P INDIA REGI- 

MENT. With Maps and Coloured Frontispiece and Title-page. Uemy 8i’o, iS.s. 

THE LAND OF FETISH. Demy 8vo, 12s. 

ENGEL {CARL)— 

MUSICAL INSTRUMENTS. With numerous Woodcuts. 

Large crown 8vo, cloth, as. 6d. 

ESCOTT {T. 11. S.)— r 

POLITICS AND I,ETTERS. Demy 8vo, 9s. 
ENGLAND. ITS PEOPLE, POLITX, and PURSUITS. 

New and Revised Edition. . 

EUROPEAN POLITICS, THE PRESENT POSITION OF. 

By the Author of “Greater 15 rit.ain.” Demy Svo, 12s. 

FANE {VIOLET)— 

AUTUMN SONGS. Crown Svo, 6s. 

THE STORY OF HELEN DAVENANT. Crown Svo. 

3s. 6d. 

QUEEN OF THE FAIRIES (A Village Story), and other 

Poems. Crown Svo, 6 s. 

ANTHONY BABINGTON : a Drama. Crown Svo, 6s. 
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FARR {WILLIAM) and THRUPP {GFORCR 

COACH TRIMMING. With 6o Illustrations. Crown 8vo, 

2s. 6d. 

FIELD {HENRY AL)-^ 

GIBRALTAR. With numerous Illustrations. Demy Svo, 

7s, 6d. 

FIFE-COOKSON {LIEUT- COL. J. C)— 

TIGKR-SHOOriNG IN THE DOON AND UIAVAR, 

AND r.lKE IN INDIA. With numerous Illustrations by E. Houday, R. II. A. 

Lari^e crown Svo, i,js. 6d. 

FITZGERALD {PERCY), F.S.A. - 

THE CHRONTCEES OF T’.OW STREET POEICE 

OFFICE. With nuiuorous Illustialion.s. 2 vols. Demy Svo, .ms. 

FLEMING {GEORGE), F.R.C.S.— 

ANIMAL PLAGUKS: THEIR HISTORY, NATURE, 

AND PREVENTION. 8vo, cloth, 15s. 

PRAC'l’ICAL HORSE-SHOEING. With 37 Illustrations. 

Fifth Edition, enlarger!. Svo, .sewed, 2S. 

RABIES AND HYDKOPHOBIA: THEIR HISTORY, 

NATURE, CAU.SES, SYMPTOMS, AND PREVENTION. With 8 Illustra- 
tions. 8vo, cloth, 15s. 

FORSTER {JOHN)-- 

THE LIFE OF CHARLES IIICKENS. Uniform with 

the Illustrated Library Edition of Dicken.s’s Works, z vols. Demy Svo, 2 ms. 

THE LIFE OF CHARLES DICRENS. Uniform with 

the Library Edition Post Svo, 10s. 6d. 

THE LIFE OF CHARLES DICKENS. Uniform with 

the “C. D.” Edition With Numerous Illustrations. 2 vols. 7s. 

THT: tiff, of CUARLKS DICKKNS. Uniform with 

the Househuld lulition. With Illnstr.ilions by F. I'.aknakd. Cr<jvvii .^0, cloth, 5s. 

FORSTER, THE LIFE OF THE RKHl'F HON. W. E. 

IJy r. Wfmyss Rkii). With Portraits. Fourth Edition. 2 V(jL. Demy o\o, 3.;^. 
FlF I'H F, DI'l lON, in one volume, with new Poilrait. iLmy 8vo, los. C<'.. 

FORSYTH {CAPTAIN) - 

THE HIGHLANDS OF GEN'TRAI. INDIA; Notes on 

• their Forests and W'dd I ribes, Natural History arirl Sport'.. With AI.-ip and 

Coloured lllustiati 'iis A New Edition. Dtniy bo, u -. 

FORT ESC UE {THE I I ON. JOHN)- 

RECORDS OF STAG-HUNTING ON EXMOOR. With 

^14 full page Ilhi.strations by Edgar Ghskk.nk. Large crown Svo, i6s. 

FORTNIGHTLY REVIEW {s,c pi ge a,o)- 

EORTNIGHTLY REVIEW. — First Series, May, 1865, 

Dec. i866. 6 vols. Cloth, 13s. each. 

New Series, 1867 to 1872. In Half-yearly Volumes. Cloth,. 

13s. each. 

*From January, 1873, to the present time, in Half-yearly 

Volumes. Cloth, i6s. each. 

CONTENTS OK FORTNIGHTLY REVIEW. From 

the commencement to end of 1878, Sewed, 2s. 
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BOOKS PUBLISHED BY 


FORTNUM {C, D. E.\ F.S.A.— 

MAIOLICA. With numerous Woodcuts. Large crown 

8 VO, cloth, 2s. 6d. 

BRONZES. With numerous Woodcuts. Large crown 

8 VO, cloth, 2s. 6d. 

FOUQUR (DE LA MOTTE)— 

UNDINE : a Romance translated from the German. With 

an Introduction by Julia Cartwright. Illustrated by Heywood Sumner. 
Crown 4to. 5s. 

FRANCATELLI (C. E.)— 

THE ROYAL CONFECTIONER : English and Foreign. 

A Practical Treatise. With Illustrations. Fifth Edition. Crown 8vo, 5s. 
FRANC/S {FRANC/S), JUNE. 

SADDLE AND MOCASSIN. 8vo, 12s. 

FRANKS {A. TV.)— 

JAPANESE POTTERY. Being a Native Report, with an 

Introduction and Catalogue. With numerous Illustrations and Marks. Large 
crown 8vo, cloth, as. 6d. 

FROBEL, FRIEDRICPI ; a Short Sketch of his Life, including 

Fruj)ers T.ettcrs from Dresden and Leijjzig to his Whfe, now first Translated into 
Eiigli'h. lly Emily Shikkkff. Crown 8vo, as. 

GALILEO AND HIS JUDGES. By F. R. Wegg-Prosser. 

Demy 8vo, 5 ’^. 

GALLENGA {ANTONIO)— 

ITALY: PRESENT AND FUTURE. 2vols. Dmy.8vo,2is. 
EPISODES OF MY SECOND LIFE. 2Vols. Dmy.8vo,28s. 
IBERIAN REMINISCENCES. Fifteen YeaiV Travelling 

Impressions of Spain and Portugal. With a Map. 2 vols. Demy 8vo, 32s. 
GASNAULT {PAUL) avd GARNIER {ED.)— 

FRENCH POTTERY. With Illustrations and Marks. 

Large crown Ivo, 3s. 

GILLMORR { PA R KP.R) — 

THE HUN TER’S ARCADIA. With numerous Illustra* 

tions. Demy Svo, los. 6d. 

GIRL’S LIFE EIGHTY YEARS AGO (A). Selections from 

the I>e*.tcrs of Eliza Southgate Powno, with an Introduction by Clarence Cook. 
Illustrated with Poi traits uiiU Views. Crown 4I0, 12s. 

GLEICHRN {COUNT), Grntadier Guards— *' g 

WITH THE CAMEL CORPS UP THE NILE. With 

numerous Sketches by the Author. Third Edition. Large crovyii Svo, 9s. 
GORDON {GENERAL)— 

LETTERS FROM THE CRIMEA, THE DANUBE, 

AND AKM 1 ':NIA. Edited by Demetrius C. Bollger. Second Edition; 
Crown Svo, 5s, 

GORST {S/R y. E.), Q.C.. Af.P.— 

An ELECITON MANUAL. Containing the Parliamentary 

Elections (Corrupt and Illegal Practices) Act, 1883, with Notes. Third Edition. 
Crown Svo, IS. 6d. 
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GOW’ER ^A. a*.), Royal School of Mines — 

PRACTICAL METALLURGY. With Illustrations. Crown 

8vo, 3S. 

GRAHAM {S/R GERALD), V.C., A\CR.— 

last words with GORDON. Crown 8vo, cloth, is. 

GRES WELL {WILLIAM), M.A., F.R.C.L- 

OUR SOU I II Af RICAN EMPIRE, With Map. 2 vols, 

Crown 8 VO, 21s. 

GRIFFIN {SIR LED EL HENRY), K.C.S.I.— 

THE GREAT REPUBLIC. Second Edition. Crown 8 vo* 

4S. 6d. 

GRIFFITHS [.MAJOR ARTHUR). H.M. huHc/or,/ rrisorn - 

FRF:NCII revolutionary OKNERALS. Large 

crown 8vo. [/„ 

CHRONICLES OF NEWGATE. Illustrated. New 

Edition. Demy 8vo, iCs. 

MEMORIALS OF MlLLPiANK ; or, Chapters in Prison 

History. With Illustrations liy R. Goff and Author. New Edition, Demy 8vo, 

12S. 

HALL {SIDNEY) - 

A TRAVELING ATLAS OF THE ICNGLISII COUN- 

'IIES, Fifty Map.s, coloured. New Edition, includiiif; the Railw.nys, corrected 
up to the present date. Demy 8vo, in roan tuck, los. 6d. 

HAWKINS {FREDERICK)-- 

THE t’RENCH STAGE IN THE EIGHTEENTH 

CENTURY, Willi Portraits. 2 vols. Demy Svo, jcs. 

ANNALS OF THE FRENCH STAGE: FROM ITS 

ORIGIN TO Tllli DEATH Of K.tCINK. 4 I'oiliKil',. 2 volt,. Demy Byo, 

285. 

HILDEBRAND {HANS), Royal An/iqnary of S^ceden - 

INDUSTRIAL ARTS OF SCANDINrWlA IN THE 

PAGAN TIME. With mimerous \Voodcuts. Targe crown 8 vo, 2S. 6 d. 

HILL {MISS G.)— 

. THE PLEASURP:S and PROFITS OF OUR JJTTLE 

POULTRY FARM. Small 8vo, 3s. 

HOLBEIN— 

TWELVE HEADS AFTER liOLBFIN, Selected froHi 

^Drawings in Her Majesty's Collection at Windsor. Reproduced in Autotype, in 
portfolio. Li 16s. 

HOLMES [GEORGE C. V.), Sicrelary of thclnstitutivn if Naral AnhitecH, 
Whihuort/i Sc/iola ?' — 

MARINE ENGINES AND BOILERS. With Sixty-nine 

Woodcuts. Large crown 8vo, 3s. 

HOI^E {ANDREE)— 

CHRONICLES OF AN OLD INN; or, a Few Words 

about Gray’s Inn. Crown 8vo, 5s. 
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HOUSSA YR {ARSENE)— 

BEHIND THE SCENES OF THE C 0 M^:DIE FRAN- 

CAISE, AND OTHKR RECOT.LECTIONS. Ti'anslatecl and Edited, with 
Notes, by Albert D. Vandam. Demy 8vo, 14s. 

HOVELACQUE {ABEL)— 

THE SCIENCE OF LANGUAGE: LINGUISTICS, 

PHILOLOGY, AND ETYMOLOGY. With Maps. Large crown 8vo, cloth, 55. 
HOZIER {II. M.y- 

TURENNE. With Portrait and Two Maps. Large crown 

8vo, 4s. 

IIUEFFER (/ l )— 

HALF A CENTURY OF MUSIC IN ENGLAND. 

1837— 1887. Demy 8vo, 8s. 

HUNTL Y {MARQUIS OI^— 

TRAVET.S, SPORTS, AND POLITICS IN THE EAST 

OF EUROPE. With Illustrations by the Marchioness of Huntly. Large 
Crown Svo, 12s. 

INDUSTRIAL ARTS; Historical Sketches. With numerous 

Illustrations. Large crown Svo, 3s. 

IRELAND IN THE DAYS OF DEAN SWIFT. By J. B. 

Daly, T.L.D. Crown 8vo, 5s. 

IRISH ART OF LACEMAKING, A RENASCENCE OF 

THE. Illustrated by Photographic Reproductions of Irish Laces, made from 
new and specially designed Patterns. Introductory Notes and Descriptions. IJy 
A. S. C. Demy Svo, 2s. 6d. 

IRON {RALPH), {OLIVE SCHREINER)— 

THE STORY OF AN AFRICAN FARM. New Edition. 

Crown Svo, is. ; in cloth, is. 6d. 

ITALY, FROM THE ALPS TO MOUNT ETNA. Translated 

hy Fkanck.s Elfa-nor Tkolt.oi-k, and Edited by Thomas Adci phi s 'ri;nLi.()pH. 
Illustrated with upwards of ico full-page and 3 <.m) smaller Plugravings,, Tmptrial 4to. 

JACKSON {FRANK G.), Master in the Birviingham Mnuiiipal School of Art — 

DECORATIVE DESICN. An Elementary "J'ext Book of 

Principles and Practice. With nuniercus IlhistratioiLs. Crown 8\o, 7.S. Cc!. ' 
JAMES {HFNR Y A . ), .1 f.A.— 

HANDBOOK TO PERSPECTIVE. Crown Svo, 2S. 6 d. 
BERSPJCCTIVE CHART'S, for use in Class Teaching. 2s. 
JARRY {GENERAL)— 

OUlTOSr DUTY. Translated, with TREATISES ON 

MILITARY RECONNAISSANCE AND ON ROAD-MAKING. By Major- 
Gen. W. C. E. Napier. Third Edition. Crown Svo, 5s. 

JEANS {IV. T.)- • 

CREATORS OF THE AGE OF STEEL. Meif.oirs of 

Sir W. Siemens, Sir H. Bessemer, Sir J. Whitworth, Sir J. Brown, and other 
Inventors. Second Edition. Crown Svo, 7s. Od. 

JONES (CAPTAIN DOUGLAS), R.A.— 

NOTES ON MILITARY LAW. Crown Svo, 4s. 

JONES. HANDBOOK OF THE JONES COLLECTION 

IN THE SOUTH KENSINGTON MUSEUM. With Portrait and IVood- 
cuts. Large crown Svo, 2s. 6d. 

JUNKER {DR. WM.)- 

TRAVELS IN AFRICA. With 38 Full-page Plates and 

125 Illustrations in the Text and Maps. Translated from the German by 
Professor Keank. Demy Svo. 
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KENNA RD ( ED WARD)— 

NORVVEC.IAN SKETCHES: FISHING IN STRANGE 

WATERS. Illustrated with 30 beautiful Sbetirbes. Second Edition. Oblong 
tolio, 21S. A Set of len Hand-coloured Tlates, ; in Oak Eraincs, ics. 

Smaller Edition. 14s. 

KENT {CHARLES)— 

HUMOUR AND PATHOS OF CHARLES DICKENS. 

Crown S\'o, 6s. 

AVNG {IJEUT.-COf., COOPER)— 

GEORG]': \Vy\SHINGTON. I.argo crown <Svo. \i>i the Vtess. 

KLACZKO {M, JUL/AN) — 

TWO CHANCELLORS: PRINCE GORTCIIAKOF and 

PRINCE m.SMARCK. Translated byMR.S- T ait. New and cheaper Edition, 6s. 

KNOLLYS [MAJOR HENRY), R.A.- 

SKETCHiOS OK LIFE IN JAPAN. With Illustrations. 

Large crown 8vo, 12s. 

LACORDAIRE’S JESUS CHRIST; GOD; AND GOD AND 

MAN. C'onfercnces d'.li\eicd at Notre Dame in Paris. New Edition. 
Crown 8vo, 6s. 

LAINIiO> M\ R.A.— 

KNCILISII COMPOSITION JCXI^RCISICS. Crown .Svo, 

rs. 6d. 

LAING (A.)— 

PROPLKMS OK THE FUTURE AND lOSSAYS. 

Fifth 'Ihousand. Demy Cvo, js. otl. 

MODERN SCIENCE AND MODERN TMOUCHIT. 

With aSupplementary Chai)]er on ( Ihnl -.tone’s “ 1 )a\\n td Cd atlon”and Diunmiond’s 
“ Natur.il Eaw in the Spiritual World. ” Fighth Th<jtis.iiid. Demy SiO, js. Utl. 

A MODERN ZOROASTRJAN. 'riiiurjlioiisand. Demy 

SiO, 3s. 6d. 

LAVULEYE [EMILE DE)— 

THE ELEMENTS OF POLI'ITCAL ECONOMY. 

Translated by W. Pollajo^, IJ.A., St. John’s College, Oxfutd. Crown Svo, 6s. 

LAN DOR ( W. S.)— 

LIFE AND WORKS. 8 vols. 

Voi.. I. WAI.TKR SAVAGK I.ANIjOR. A in Kylit Bnuks. liy 

I John Fukstek. Demy Svo, las. 

VoL. 2, Out ot jtrint. 

Vdl. t. CON VERSA'i'IONS OF .S 0 VERF. 1 (;NS AM) S l ATFS.M EN, AND 
11 VE DIALOGUES OF liOCUACCKJ AND PEIRARCA. 
DeJhy Svo, 14s. 

'»VoL. 4. DIALOGUES OF LITERARY MEN. Demy Svo, 148. 

VoL. s. dialogues OF LITERARY MEN {<onfinuc<i). FAMOUS 
WOMEN. LF/J'IERS OF PERICLES AND ASPASIA. And 
Minor I’rose Pieces. Demy Svo, 14s. 

VoL. 6. IMLSCKLLANEOUS CONVEK.S.Vl IONS. Demy Svo, 14s. 

VoL. 7. GEHIR, ACTS AND SCENES AND HELLENICS. Poems. 
Demy 8\o, 14s. 

VoL. 8. MLSCELLANEOUS POEMS AND CRM ICISMS ON TIIEO- 
CRl'J US, C.'VI ULLUS, AND i’ETRARt.H. Demy 8vo, 14s. 

LE^CONTE (JOS E PH), Professor of Geoloi^y and Natural JJLtory in the Uni- 
versity of Calijornia — 

EVOLUTION AND ITS RELATIONS TO RELIGIOUS 

THOUGHT. Crown Svo, 6.s. 
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LEFEVKE {ANDRE)— 

PHILOSOPHY, Historical and Critical. Translated, with 

an Introduction, by A. W, Keank, B.A. Large crown £vo, 7s. 6d. 

LE ROUX (//.)— 

ACROBATS AND MOUNTEBANKS. With over 200 

Illuslration.s by J. Garnier. Royal S\o, i6s. 

LESLIE {R. C.)— 

LIFE ABOARD A BRITISH PRIVATEER IN THE 

'J IRIE OF QUEEN ANNE. I‘tin.u the Journals of Captain Woodes Rogers, 
Master Mariner. With Notes and Jllusuations by Robert C. Leslie. Large 
crown 8vo, qs. 

A SEA PAINTER’S LOG. With 1 2 Full-page Illustrations 

by the Author. Large crown 8vo, i.is. 

LETOURNEAU {DR. CHARLES)— 

SOCIOLOGY. Based upon Ethnology. Large crown 

8vo. los. 

BIOLOGY. Translated by William TvIacCall. With Illus- 
trations. Cheap Edition. Demy 8vo, 3s. Cd. 

LILLY {W. S,)— 

ON RIGHT AND WRONG. Demy 8vo. 

A CENTURY OF REVOLUTION. Second Edition. 

Demy 8vo, 1 2s. 

CHAPTERS ON EUROPEAN HISTORY. With an 

Introductory Dialogue on the Philosophy of History. 2 vols. Demy 8vo, 21s, 

ANCIENT RELIGION AND MODERN THOUGHT. 

Second Edition. Demy 8vo, 12.S. 

LITTLE {THE REV. CANON XADX)- 

THE CHILD OF STAFFERTON : A Chapter fiom a 

Family Chronicle. New Edition. Crown 8\o, boards, is.; cloth, is. 6d. 

THE BROKEN VOW. A Story of Here and Hereafter. 

New l‘'(litlcn. Crewn 8vo, boaid.s, is.; clotb, is. Cd. 

LITTLE {THE REV. H. W.)— 

H. ]\I. . STANLEY : HIS LIFE, WORKS, AND 

EXPLORA'l'IONS. i %ol. Demy 8vo. 

LLOYD {COLONEL E.M.), R.E., late Professor of Eortificaticn at the Royal 
Military Aeademy, ll'oohcie/i— 

VAUBAN, MONTALKMBERT, CARNOT : ENGINEER 

STUDIES. With Portraits. Crown Svo, 5s 
LLOYD {.y. N.), lafe 7..\fh Re^hncnt ~ 

ON ACTIVE SERVICE. Printed in Colours. Oblong 

4 to, sc. 

LONG {JAMES)— 

DAIRY FARMING. To which is added a Description of 

the Chief Continental Systems. Wiih numerous lllustraticns. Crown Svo, 9s. 
LOW {WILLIAM)— 

I'ABLE DECORATION. With 19 Full Illustrations. 

Demy Svo, 6s. 

LYTTON {ROBERT, EARL)— 

POETICAL works- 

fables IN SONG. 2 vols. Fcap. Svo, i2s. 

THE WANDERER. Pcap. Svo, 6s. 

POEMS, HISTORICAL AND CHARACTERISTIC. Fcap. 6a. 
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McCOAN (/. C.\~ 

EGYPT UNDER ISMATI^: a Romance of History. 

With Porlrnit and ApptiHlix of Onicial Documents. Crown Svo, 7s. 6d. 

MA CDONA LD ( FREDRRIKA )— 

PUCK AND PEART^; the Wandkrtnos and Wonder- 

iNGS OK Two Kn(;msu Citn.OKicN in India. Hy Kukokkika Macdonald. 
With Illustrations by Mrs. Irving Graham. Second Edition. Crown Svo, 5s. 

MALLRSON {COL. G. B.}, C.S.L — 

PRINCE IbUGENE OE SAVOY. With Portrait and 

Maps. Large crown Svo, 6s. 

LOUDON. A Sketch of the Military Life of Gideon 

Ernest, Freicherr von Loudon, sometime Gcnvr.ilissimo of the Auslri.in Forces. 
With Portrait and Maps. Large crown Svo, .js. 

AfA LLR T { RORRR T) - 

PRACTICAI. MANUAL OK CHEMICAL ASSAYING, 

as applied to the Manufacture of Iron. Uy 1 .. L. I)e Kdninck and E. Diktz. 
Edited, with notes, by Robkkt Mai.lht. Post Svo, clotli, 6s. 

MARCRA U {S ERGEN T)— 

REMINISCENCES OK A REGICIDlb. Edited from 

the Original MSS. of Skrgknt Marckau, Member of the Couveiilion, and 
Administrator of Police in the French Revolution of 1789. lly M. ( 1 . M. SiMi'SoN, 
Author of the “ Letters ainl Recollections of Julius and Maiy Mohl.” Demy 8vo, 
with Illustrations ami Portraits, i,s. 

MASKRLL {ALRRRD)— 

RUSSIAN ART AND ART OHJECTS IN RUSSIA. 

A Handbook to the Reproduction of (ioMsmiths” Work and other Art Treasures, 
With Illustrations. Large crown Svo, 4s. 6d. 

MASKRLL {WILLIAM)— 

IVORIES: ANCIEN'r AND MKDHEVAL. With nume- 

rous Woodcuts. Large crown Svo, cloth, 2s. 6 < 1 . 

HANDBOOK TO T'HE DYCK AND KORSTER COL- 

LECTIO N.S. With lllusti.ations. Large crown Svo, cloth, 2s. 6d. 

MAUDS LA V {A TIIOL)— 

HIGHWAYS AND IKJRSES. With numerous Illustra- 

lion.s. Demy Svo, 21s. 

MRCHRLIN {SRNA TOR A.) ™ 

FINLAND AND ITS I'UBLIC I.AW. Translated by 

Charles J. Cookk, British Vice-Con.-.u! at Helsingfors. Crown Svo, 2s. 6d. 


GEORGE MEREDITH’S WORKS. 

A Neiv and Unifonn Edition. Crown %vo, 31. 6f/. each, 

Dl^NA OF The CROSSWAYS. 

EVAN HARRINO'fON. 

THE ORDEAL OE RICHARD FEVEREL. 
THE ADVENTURES OF HARRY RICHMOND. 
SANDRA BEI.LONI. 

VITTORIA. 

RHODA FLEMING. 

BEAUCHAMP’S CAREER. 

THE EGOIST. 

THE SHAVING OF SHAGPAT; and FARINA. 

c 
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MRR/VALR (BRBMAN CHAPLES)— 

BINKO’S BLUES. A Tale for Children of all Growths. 

Illustrated by Edgar Gibernh. Small crown 8vo, ss. 

THE WHITE PILGRIM, and other Poems. Crown 8vp, 9s. 

MIIJ.S formerly Assistant io (he Solar Physic^: Commitiee, and author 

of "Alternative Elementary Chejnistry " — 

ELEMENTARY PHYSIOGRAPHIC ASTRONOMY. 

Crown Svo, ts. 6d. 

AL'I'F.RNATIVK EIJ^MF.N I'A RY PHYSICS. Crown 

Svo, 6d. 

MILLS {fOUN) and NORTH {EARKERy 

QUANTITATIVE ANALYSIS (INTRODUCTORY 

LESSONS ON). With numerous Woodcuts. Crown Svo, is. 6d. 

HANDBOOK OE QUAN'rrrATi VE ANALYSIS. Crown 

Syo, 3s. 6(1. 

MOLESWORTH {U\ NASSAU)— 

HISTORY OE ENGLAND FROM THE YEAR 1830 

TO THE RESKiNyVTION OF THE GLADSTONE MINISTRY, 1874. 
Twelfth 'J'hou.sand. 3 vols. Crown Svo, 18s. 

ABRIDGED EDITION. Large crown, ys. 6d. 

MOLTKE {FIELD-MARSHAL COUNT VON)— 

POLAND: AN HISTORICAL SKETCH. An Authorised 

Translation, with Biographical Notice by E. S. Buchhhim. Crown Svo, 4s. 6d. 
MORI.F.Y (THE RIGHT IIOX. JOHN), M.P.— 

RICHARD COP, DEN’S LIFE, AND CORRESPON- 

DT'.NCE. Crown Svo, with Portrait, 7s. 6d. 

Popular Edition. With Portrait. 4to, sewed, is. Cloth, 2S. 

MUNTZ {RUGENR)— 

RAPHAET. : his Life, Works, and Timfs. Illustrated with 

about 200 En.c;raving‘;, A new Edition revised from the .Second Fretf h Edition 
by W. Arms i KONG, B.A. Oxon. Imperial Svo, 25s. 

MURRAY {ANDREW). F.L.S.— 

ECONOMIC ENTOMOLOGY. Aptera. With nume- 

rous Illustrations. Large crown Svo, 7s. 6d. 

NECKER {MADAME)— 

THE SALON OF MADAME NECKER. By Vicomte 

d’Haussonvillh. 2 vols. Crown Svo, iSs. 
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NESBirr {ALEXANDER) - 

GLASS. With numerous Woodcuts. crown 8vo, 

cloth, 2s. 6il. 

NEPINSON {HE NR Y) — 

A SKETCH OF H?:RDER AND HIS 'IIMKS. With 

a Portrait, Demy 8vo, T4S. 

NICOL {DAVID)— 

THE POLITICAL LIFE OF OUR TIME. Two vols. 

Demy Svo, 24s. 

NILSEN {CAPTAIN)- 

LEAVES FROM THE LOG Ol' THE “HOMEWARD 

BOUND’’ ; or, Eleven Months at Sea in an Open Coal, (.'rown is. 

NORMAN {C. B.) - 

TONKIN; or, FRANCE IN THE FAR EAST. With 

Map.s. Demy 8vo, 14.S. 

O'B YRNE ( ROBE R T ), F. R. (}. .S'. - - 

THE VICTORHCS OI' THF, I'.RIITSH ARMV IN 

THIi I’ENIN.SUl.A ,\NI) ■I IIK SOI.' rH OF I'kANCF, lo 

An Epitome of Napier's llistoiy of the i’enin-.iilar W'.ir, .iinl ( 'oirwooirs t'ollcclioii 
of the Duke of Wellinpjton’s I »espat< hes. Crown ‘Ho, Os. 

O' GRADY {STAND/SH) - 

TORYISM AND THE TORY DEMOCRACY. Crown 

8vo, ss. 

OLIVER {PROFESSOR), F.R.S., 

ILLUSTRATIONS OF THF PRINCIPAL NATURAL 

ORDERS OF THE VEGETAl’.EE KINGf)OM, J’REI'ARKD FOR TFfE 
• SCIENCE AND ART DEPARTMENT, SOU I II KENSINGTON. With 
109 Plates. Oblong Svo, plain, i6s. ; colouretl, £i hs. 

OXENHAM {REV. FI. N.)— 

MEMOIR OF TJRUTENANT RUDOLPH DE TdSI.E, 

R.N., OF THE NAVAL BRIGADE. riiinl iulition, with Illustrations. 
* Crown Svo, 7s. Cd. 

PAYTON {E. IF)-- 

RrjUND ABOUT NEW ZEALAND. licin.i; Notc.s from 

a Journal of Three Years’ Wandering in the Aiitipw«le>. With Twenty Original 
Illustrations by the Author. Large cnnvn -Ho, r.'s. 

PRRROT {GEORGES) and CHIPIE7. {CHARI.FS) 

A HISTORY OF ANCIENT ART IN SARDINIA, 

JUOaiA, SYRIA, AND ASIA MINOR. Willi j-.-, Illii Inili.jns. = vul .. 
Imperial Svo, 36s. 

A HISTORY OF ANCH:NT AR'P IN PIKENICIA 

AND ITS DEPENDENCIES. Tr.an dated from the French by Walter 
Armstrong, B.Ai Oxon. Containing 644 Illustrations in the text, and 10 Steel 
and Coloured Plates. 2 vols. Imperial Svo, 42s. 
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PER ROT {GEORGES) ana CHIPIR 7 . {CHARLES) {Continued)— 

A HISTORY OF ART IN CHALDEA AND ASSYRIA. 

Translated by Walter Armstrong, B.A. Oxon. With 452 Illustrations. 2 vols. 
Impecial 8vo, 42s. 

A HISTORY OF ART IN ANCIENT EGYPT. Trans- 
lated from the French by W. Armstrong, B.A. Oxon. With over 600 Illustra- 
tions. 2 vols. Imperial 8vo, 42s. 

PETERBOROUGH { THE EARL OF)— 

THE EARL OF PETERBOROUGH AND MON- 

MOUTH (Charles Mordaunt): A Memoir. By Colonel Frank Russell, Royal 
Dragoons. With Illustrations. 2 vols. demy 8vo. 32s. 

PHCENJC/AN ART— 

A HISTORY OF ANCIENT ART IN PHCENICIA 

AND ITS DKPENDENCIES. By Georges Pekkot and Chaki.ks Chiimez. 
Translated from the French by Walter Armstrong, B.A. Oxon. Containing 
644 lllustiations in the text, and 10 Steel and ('oloured Plates. 2 vols. Imperial 
8vo, 42s. 

P/TT TAYLOR {FRAN/C)— 

THE CANTERBURY TAT.ES. Selections from the Talcs 

of Geokerky Chalk PR rendered into Modern English, with close adherence 
to tlie language of the Poet. With Frontispiece. Crown 8vo, 6s. 

POLLEN ( 7 . H.)— 

GOLD AND SILVER SMITH’S WORK. With nume- 

rous Woodctits. Large crown 8vo, cloth, 2s. 6d. 

ANCIENT AND MODERN FURNITURE AND 

' WOODWORK. With numerous Woodcuts. Large crown 8vo, cloth, 2s. 6d, 

POOLE {STANLEY LANE), B.A., H.R.A.S.— 

THE ART OF THE SARACENS IN EGYPT. Pub- 
lished for the Committee of Council on Education. With 108 Woodcuts. Large 
crown 8vo, 4s. 

POYNTER {R. 7 .), R.A.— 

TEN LECTURES ON ART. Third Edition. Large 

crown 8vo, 9s. 

PRINSEP { VAL), A.R.A. - 

IMPERIAL INDIA. Containing numerous Illustrations 

and M.aps. Second Edition. Demy 8vo, i is. 

PURCELL {the late THEOBALD A.), Surgeon-Major}' A. and Prhicipal 
Medical Office) to the JupiDiese Covcr/iuient ) — 

A SUBURB OF YEDO. With numerous Illustrations. 

Crown S\o, 2s. 6d. 

RADICAL PROGRAMME, THPI. From the Fortnightly 

Reviexv, with additions. With a Preface by the Right Hon. J. Chamberlain, 
M.P. Thirteenth Thousand. Crown 3vo, as. 6d. 

€ 

RAE {W. FRASER)— 

AUSTRIAN HEALTH RESORTS THROUGHOUT 

THE YEAR. A New and Enlarged Edition. Crown 8vo, 5s. 
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RAMSDEN {LADY GWENDOLEN)— 

A BIRTHDAY BOOK. Illustrated. Containing 46 Illustra- 

tions from Original Drawings, and numerous other Illustrations. Royal 8\o, 7is. 

RANKIN [THOMAS T.) C,E.— 

SOLUTIONS TO 'ITIP: QUESTIONS IN PURE 

MATIIKMATICS (STACKS i AND ?) SKT AT J’UP: Sl'M'NCK AND 
ART KX AMIN A'J'iONS I'ROM iSot Til rSSo. Cimvn .’s. 

RAPHAEL: his IJfe, Works, and Times. By Imjcknk Muntz. 

Illustrated with ahuiit -^.oo l’aii;ravin^s. A New Kilitioii, ie\ iseil from the Sei'ond 
French Edition, lly \V. AwmsiroNij, T>.A. Imperial Svo, 23s. 

REDGRAVE {G/LBERT)~ 

OUTLINES OF HISTORIC ORNAMENT. Translated 

from the Genii.'in. lulited by (iii.BKK 1 Ricih.kavk. With numerous Illustrations. 
Crown 8vo, 4s. 

REDGRAVE [RICHARD) - 

MANUAL OF DESION, compiled from the Writings and 

Addre.sses of Ru:hako Rhm.KAVK, R.A. With Woodcuts. Large crown 8vo, cloth, 

2S. 6d. 

ELEMF;NTARY manual of colour, with a 

Catechism on (,'olour. 2tino, cloth, gd. 

REDGRA VE [SAMUE/.) — 

A DESCRIPTIVE ChVPAl.OCUE OF THE HLS- 

TORlCAt, COI.I.KC'I'ION OK W.\ I KR-COI.OU K I'.MN l'lNOS IN THE 
SOU'I’H KKNSI NC'l'ON MUSEUM. With nurncioiis Chromo lithographs and 
other Illustrations. Royal 8vo, is. 

REID [T. nVt.l/F.S'.S’)— 

THE LIFE OF I’HE RICIIT HON. W. K. FORSTER. 

Willi Portraits. Fourth Edition. ? vols DeiuySvo, ^-•s. 

' Eil'’TlI EDl'l ION, in one \olume, with m-w Poriiviit. Demy 8vo, los. ral. 

RENAN [ERNEST] - 

HISTORY Ol'' THE PEOPI.E OF ISRAEL TILI. THE 

I'lME OF KINO ))..\VII>. D.niySvo, 14s. 

. HISTORY OF 'I'llE PEOPJ.E OF ISRAEL. From the 

Reign of David uji to ilie C.gitui •: of S.imai i.i. Sei oiid DLi-.ion. Dem> 8\i), ij-. 

RECOIJ-ECTIONS OF MY YOUTH. Translated from 

- the original Frei?cli, and revised by Madamk Rinnan. Crown 8vo, 8s. 

REYNARDSON [C. T. S. BIRCH)- 

SPORTS AND ANECDOI'ES OF BVOONE DAYS 

in England, .Scotland, Ireland, It.aly, ami the .Sunny .Snuth. With iiiinierous 
Illustrations in Colour. Second Edition. Large ciuwn 8vo, i7S. 

DOWN THE ROAD: Reminiscences of a Gentleman 

t^oachman. With Coloured Illustrations. Laige r.rown 8vo. t >s. 

RIANO (JUAN F.)~ 

THE INDUSTRIAL ARTS IN SPAIN. With numerous' 

Woodcuts. Ltirge crown 8vo, doth, 4s. 
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BOOKS PUBLISHED BY 


RIBTON-TURNEH {C, /)— 

A HISTORY OF VAGRANTS AND VAGRANCY AND 

BEGGARS AND BEGGING. With Illustrations. Demy 8vo, 21s. 

ROB/NSON {JAMES E)-^ 

BRITISH BEE FARMING. Its Profits and Pleasures. 

Large crown 8vo, 5s. 

ROBINSON {J, C.)~ 

ITALIAN SCULPTURE OF THE MIDDLE AGES 

AND PERIOD OF THE REVIVAL OF ART. With 20 Engravings. Royal 
8vo, cloth, 7s. 6d. 


ROBSON {GEORGE)— 

ELEMENTARY BUILDING CONSTRUCTION. Illus- 

trated by a De.sign for an Entrance Lodge and Gate. 15 Plates. Oblong folio, 
.sewed, 8s. 

ROCK {THE VERY REV. CANON). D.D.— 

TEXTILE FABRICS. With numerous Woodcuts. Large 

crown 8vo, cloth, as. fid. 

ROGERS {CAPTAIN WOODES), Master Mariner- 

LIFE ABOARD A BRITISH PRIVATEER IN THE 

I’lME OF QUEEN ANNE. Being the Journals of Captain Woode* Rogers, 
Master Mariner, With Notes and Illustrations by Robert C. Leslie, Author 
of “A Sea Painter’s Log.” Large crown 8vo, 9s. 

ROOSE {ROBSON). M.D.. F.C.S.— 

THE WEAR AND TEAR OF LONDON LIFE. 

Second Edition. Crown 8vo, sewed, is. , 

INFECTION AND DISINFECTION. Crown 8vo, sewed, fid. 

ROLAND {ARTHUR)— 

FARMING FOR PLEASURE AND PROFIT, Edited 

by William Ablstt. 8 vols. Crown 8vo, 5s. each. * 

DAIRY-FARMING, MANAGEMENT OF COWS, etc. 
POULTRY-KEEPING. 

TREE-PLANTING, FOR ORNAMENTATION* OR PROFIT.^ 
STOCK-KEEPING AND CATTLE-REARING. 

DRAINAGE OF LAND, IRRIGATION, MANURES, etc. 
ROOT-GROWING, HOPS, etc. 

MANAGEMENT OF GRASS LANDS, LAYING DOWN GRASS, 
ARTIFICIAL GRASSES, etc. 

MARKET GARDENING, HUSBANDRY FOR FARMERS AND 
GENERAL CULTIVATORS. t 

SARDINIAN ART: HISTORY OF ANCIENT ART IN 

SARDINIA, JUD.EA, SYRIA, AND ASIA MINOR. By Georges Prrrot 
and CuAKLEh Chu'Iez, With 395 Illustrations. 2 vols. Imperial 8vo, ^6s. 



CHAPMAN ^ HALL, LIMITED, 
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SCIENCE AND ART : a Journal for Teachers and Scholars. 

Issued monthly. 3d. See page 38. 

SCOTT (JOHN)— 

THE REPUBLIC AS A EORM OE GCVERNM KN'l' ; 

or, 'I’he Evohuion uf Democracy in Ameiicj. ( rown avo, 7s. 6 ( 1 . 

SCOTT (LEADEE)— 

THE RENAISSANCE OF ARP IN ITALY: an Ulus- 

trated Sketch. With upwards of 200 Illustrations. Medium quarto, 18s 

SCO TT-S TE VENSON (MRS . ) — 

ON SUMMER SEAS. Including the Mediterranean, the 

iEgean, the Ionian, and the Euxine, and a voyage down the Danube. With a 
Map. Demy 8vo, i6s. 

OUR HOME IN CYPRUS. With a Map and Illustra- 

tions. Third Edition. Demy 8vo, 14s. 

OUR RIDE THROUGH ASIA MINOR. With Map, 

Demy 8vo, 18s. 

SEEM AN (O.)— 

THE MYTHOLOGY OF GREECE AND ROME, with 

Special Reference to it.s U.se in -Art. From the German. Kdited by (J. H. 
IliANCHi. 64 Illu.strations. New Edition. Crown Svo, 5s. 

SRTON-KARR (//. H'.), E.R.O.S., etr.— 

TEN YEARS’ TRAVEL AND SPOR'i; IN FOREKJN 

T-and.s; or, Travels in the Eighties. Second Edition, with addiii(.)ns and Portrait 
of Author, f.arge crown 8vo, 5s. 

SHEPHERD (MAJOR), R.E,— 

PRAIRIE EXPERIENCES IN HANDLING CATVl.E 

AND SHEEP. With Illustration.s and Map. Demy Svo, los. 6d. 

SHIRREFF (EMILY)— 

A SHORT SKETCH OF THE LIFE OF FRIEDRICH 

FROBEI. ; a New Edition, including Frobcl’s Letters from Dresden and Leipzig 
to his Wife, now first Translated into English. Crown Svo, zs. 

HOME EDUCATION IN RELATION TO THE 

» KINDERGARTEN. Two Lectures. Crown Svo, is. 6d. 

SHORE (ARABELLA)— 

DANTE FOR BEGINNERS : a Sketch of the ‘‘ Divina 

Commedia." With Translations, Biographical and Critical Notices, and Illus- 
trations. With Portrait. Crown Svo, 6s. 

SIMKJN (/?.) - 

LIFE IN THE ARMY : FX’ery'day Incidents in Camp, 

Field, and Quarters. Printed in Colours. Oblong 4to, 5s. 

SIMMONDS (T, L.)— 

ANIMAL PRODUCTS : their Preparation, Commercial 

Uses, and Value. With numerous Illustrations. Large crown Svo, 7s. 6d. 
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SJXfPSON (M. C. A/.) - 

REMINISCENCES OE A REGICIDE. Edited from 

the Original INISS. of Sergcnt Marceau, Member of the Convention, and 
Administrator of Police in the French Kevolution of 1780. Demy 8vo, with 
lllu.straliuns and Portraits, 140. 

SINGER’S STORY, A. Related by tlie Author of “ Flitters, 

Tatters, and the Coun.sellor.” Crown 8vo, sewed, is. 

SINNETT {A. P.) ■- 

KSO'rERlC BUDDHISM. Annotated and enlarged by 

the Author. Sixth and cheaper Edition. Crown 8vo, 4s. 

KARMA. A Novel. New Edition. Crown 8vo, 3s. 6d. 

SINNETT {MRS.)— 

THE PURPOSE OF THEOSOPHY. Crown 8vo, 3s. 

SMITH {MAJOR R. MURDOCK), R.E.— 

PERSIAN ART. With Map and Woodcuts. Second Edition. 

Large crown 8vo, as, 

SMITH {S. TIIEOBALD) - 

A RAMIJPE IN RHYME IN TWK COUNTRY OF 

CK.ANMKU AND RIDLEY. Illustrated by IIakuld Oakiey from Sketches 
by the Amber. Crovii 8vo, a.s. 6d. 

STANLEY (H. M.) : HIS LIFE, WORKS, AND EXPI.ORA- 

'L IONS. Py the Rev. H. W. Lu itf. t %t)I. Demy 8vo. 

STOKES [MARGARET)— 

EARLY CHRISTIAN ART IN IRELAND. With ig6 

Woodcut.s, Demy 8vo, 7.S. 6d. 

STORY {IV. IV.)— 

ROBA DI ROMA. Seventh Edition, with Additions and 

Portrait. Crown 8vo, cloth, los. 6d. 

CASTLE Sl\ ANGELO. With Illustrations. Crown 

8vo, To.s. 6d. 

SUTCLIFFE (JOHN)- 

THE SCULPTOR AND ART STUDENTS GUIDE 

to the Proportions of the Human Form, with Me.'i.suremeiits in feet and inches of 
Full-Grown Figures of Poth Sexes and of Various Agts. liy Dr. G. Schadow, 
Member of the Academies, Stockholm, Dresden, Rome, &c. &c. Iransfated by 
J. J. Wright. Plates reproduced by J. Surcui-'KE. Oblong folio, 31s. 6d. 

TAINE (//. ^-L)- 

NOTES ON ENGLAND. Translated, with Introduction, 

by W. Fraser Rae, Eighth Edition. With Portrait. Crown 8vo, 5s. 

TANNER {PROFESSOR), E.C.S.— 

HOLT CASTLE; or, Threefold Interest in Land. Crown 

8vo, 4s. 6d. 

JACK’S EDUCATION; OR, HOW HE LEARNT 

FARMING. Second Edition. Crown 8vo, 3s. 6d. 
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SOUTH KENSINGTON MUSEUM SCIENCE AND ART 
HANDBOOKS. 


Handsomely printed in large crown 8vo. 


Published for the Committee of the Council on Education. 


MARINE ENGINES AND IJOILERS. By George C, V. 

Holmes, Secretary of the In>;titution of Naval Arclutect.'!, VVhitworlli Scholar, 
With Si.\ty-nine Woodcuts. Large crown 8vo, -^s, 

EARLY CHRISTIAN AR'F IN IRELAND. By Margaret 

StoivES. With 106 Woodcuts. Crown 8vo, 4s. 

A Li]>rary Edition, demy Svo, 7s. 6d. 

FOOD GRAINS OF INDIA. By Prof. A. FT. Church, M. A., 

F.C.S. , F.I.e. With Numerous VV'oodcuts. Small 410, 6s. 

THP: art of THK SARACKN.S in JCCVT’T. BySTANLKV 

Lane Poole, U.A., NI.A.R.S. With 108 Woodcuts. L'lown 8vo, 4s. 

ENGLISH PORCELAIN : A Handbook to tlic C'hina made in 

Englaiul during the i8lh Century, as illustiated hy Specimens i lii< lly in the 
National Collections. Ly I’roi . A II. Cm kch, M.A. With numei ous Woudculs. 3s. 

RUSSIAN ART AND AR'l' Ol’.JKCl’S IN RUSSIA: A 

Handbook to the reproduction of Goldsmiths’ work and other Art Treasures from 
that country in the South Kensington Museum. l<y Ai.i' MyVSKM.i,. With 
Illustration.s. 4s. 6d. 

FRENCH POTTERY. By Paul Gasnault and Edouard 

Garniek. With Illustrations and Mark.s. 3s. 

ENGLISH EARTHENWARE: A Handbook to the Wares 

made in ICngland during the 17th .and i8th Ceiituiies, as illustrated by Specimens 
in the National Collection, jjy Pkok. A. II. LnuKt 11, M.A. With nnmcrou.s 
Woodcuts. 3s. 

INDUSTRIAI, AR'l’S OF DENMARK. From the Earliest 

Times to the Danish Contpicst of England. Hy J. J. A. Woksaae, Hon. F..S.A., 
etc. &c. With Map and Wooilcnt". 3s. 6d. 

INDUSTRIAL ARTS OE SCANDINAVIA IN THE PAGAN 

I TIME. By Hans Hildeukano, Royal Aiiti<iuary of Sweden. With mnucrous 
Woodcuts. 2s. 6d. 

PRECIOUS STONES : Considered in their Scientific and 

Artistic rel.ations, with a Catalogue of the 'I'owiiseiid Colhaliun ol Gems in the 
South Kensington Mu.seuin. Hy I’kok. A. H. Cnukcn, With a Loloutcd 

Plate and Woodcuts, us. 6d. 

INDUSTRIAL ARTS OF INDIA. By Sir Gkokgk C. M. 

Bikdwood, C..S.I., &c. With M.ipaiid Woodtiils. Demy Svo, 14s. 

HANDBOOK TO 'I'HE DYCE AND I'OR.STER COLLICC- 

TIONS in the SJuih Kensington Museum. With Portraits and I’acsiiniles. 2s. 6d. 

INDUSTRIAL ARTS IN SPAIN. By Juan F. Riano. 

With numerous Woodcuts. 4s. 

GLASS. By Alexander Ne.shitt. With numerous Woodcuts. 

2 .S. 6d. 

GOLD AND SILVIiR SMITHS’ WORK. By John Hunger- 

FORD Pollen, M.A. With nuiiicrou.s Woodcuts. 2s. 6d. 

TAPESTRY. By Alfred dkChampeaux. With Woodcuts. 2 s. 6d. 
BRONZES. By C. Drury E. Fortnum, E.S.A. With numerous 

Woodcuts. 2.S. 6d. 
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SOUTH KENSINGTON MUSEUM SCIENCE & ART HANDBOOKS-Ctf«/m«<r</. 

PLAIN WORDS ABOUT WATER. By A. H. Church, M.A. 

Oxon. With Illustrations. Sewed, 6d. 

ANIMAL PRODUCTS : their Preparation, Commercial Uses, 

and Value. By T. L. Simmonds. With Illustrations. 7s. 6d. 

FOOD : Some Account of its Sources, Constituents, and Uses. 

By Professor A. H. Church, M.A. Oxon. New Edition, enlarged. 3s. 

ECONOMIC ENTOMOLOGY. By Andrew Murray, F.L.S. 

Aptera. With Illustrations. 7s. 6d. 

JAPANESE POTTERY. Being a Native Report. With an 

Introduction and Catalogue by A. W. Franks, M.A., F.R.S., F.S.A. With 
. Illustrations and Marks. 2s. 6d. 

HANDBOOK TO THE SPECIAL LOAN COLLECTION 

of Scientific Apparatus. 3s. 

INDUSTRIAL ARTS : Historical Sketches. With Numerous 

Illustrations. 3s. 

TEXTILE FABRICS. By the Very Rev. Daniel Rock, D.D. 

With numerous Woodcuts. 2s. 6d. 

JONES COLLECTION IN THE SOUTH KENSINGTON 

MUSEUM. With Portrait and Woodcuts. 2s. 6d. 

COLLEGE AND CORPORATION PLATE. A Handbook 

to the Reproductions of Silver Plate in the South Kensington Museum from 
Celebrated English Collections. By Wilfred Jo.shph Ckipps, M.A., F.S.A, 
With Illustrations, a.s. 6d. 

IVORIES: ANCIENT AND MEDIEVAL. By William 

Maskkll. With numerous Woodcuts. 2s. 6d. • 

ANCIENT AND MODERN FURNITURE AND WOOD- 

WORK. By John Huncekpord Pollen, M..\. With numerou.s Woodcuts. 

2 S. 6d. 

MAIOLICA. By C. Drury E. Fortnum, F.S.A. With 

numerous Woodcuts. 2s. 6d. 

THE CHEMISTRY OF FOODS. Willi Microscopic Ulus- 

trations. By James Bell, Ph.D., &c., Principal of the Sbrnur.set House Laboratory. 
Part I. — Tea, Coffee, Cocoa, Sug.ar, &c. 2s, 6d. 

Part 11. — Milk, Butter, Cheese, Cereals, Prepared Starches, S:c. 3s. 

MUSICAL INSTRUMENTS. By Carl Engel. With nu- 

merous Woodcuts. 2s. 6d 

MANUAL OF DESIGN, compiled from the Writings and 

Addresses of Richard Redgrave, R.A. By Gilbert R. Redgrave. With 
Woodcuts. 2s. 6d. 

PERSIAN ART. By Major R. Murdock Smith, R.E. With 

Map and Woodcuts. Second Edition, enlarged. 2s. 
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.CARLYLE’S (THOMAS) WORKS. 


THK ASHBURTON EDITION. 

An entirely New Edition, handsomely printed, containing all the Portraits 
and Illustrations, in Seventeen Volumes, demy 8vo, 8s. each. 

THE FRENCH REVOLUTION and PAST AND I’RESENT. 2 vols. 
SARTOR RESARTUS; HEROES AND HERO WORSHIP, i vol. 
LIFE OF JOHN STERLING— LIFE OF SCHILLER, i vol. 

LATTER-DAY PAMPHLETS— EARLY KINGS OF NORWAY— 
ESSAY ON THE PORTRAIT OF JOHN KNOX, i vol. 

LETTERS AND SPEECHES OF OLIVER CROMWELL. 3 vol.s. 
HISTORY OF FREDERICK THE GREAT. 6 vols. 

CRITICAL AND MISCELLANEOUS ESSAYS. 3 vols. 


LIBRARY EDITION COMPLETE. 
Handsomely printed in 34 vols., demy 8vo, cloth, £15 Ss. 

SARTOR RP:SARTUS. With a Portrait, 7 s. 6d. 

THE FRENCH REVOLUTION. A History. 3 vols., each 9s. 
LIFE OF FREDERICK SCHILLER AND EXAMINA^JTON 

OF HIS WORKS. With Supplement of 1872. Porlmit aiul Plate*;, 9s. 

CRITICAL AND MISCELLANEOUS ESSAYS. With I'ortrait. 

6 vols., each 9s. 

ON HEROES, HERO WORSHIP, AND THE HEROIC 

IN HISTORY. 7s. 6d. 

PAST AND PRESENT. 9s. 

* 

OLIVER CR 0 MWELT;S I.ETTERS AND SPEECHES. With 

Portraits. 5 vol.s., each gs. 

LATTE*R-DAY PAMPHLETS. 9s. 

LIFE OF JOHN STERLING. With Portrait, 9s. 

HISTORY OF FREDERICK THE SECOND. 10 vols., 

each gs. 

TRA,NSLATIONS FROM THE GERMAN. 3 vols., each 9s. 
EARLY KINGS OF NORWAY; ESSAY ON THE FOR- 

TRAITS OF JOHN KNOX; AND GENERAL INDEX. With Portrait 
Illustrations. 8vo, cloth, gs. 
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CHKAP AND UNIFORM EDITION, 
23 voIs,f Crown cloth^ £y js. 


THE FRENCH REVOLUTION ; 

A History. 2 vols., 12s. 

OLIVER cromwelt;s let. 

TERS AND SPEECHES, with Eluci- 
dations, &c. 3 vols., 18s. 

lives of SCHILLER AND 

JOHN STERLING, i vol., 6s. 

CRITICAL AND MISCELLA- 
NEOUS ESSAYS. 4 vols,, jCi 4s. 

SARTOR RESARTUS AND 

LECTURES ON HEROES. 1 vol., 6s. 


LATTER-DAY PAMPHLETS. 

I vol,, 6s. 

CHARTISM AND PAST AND 

PRESENT. I vol., 6s. 

TRANSLATIONS FROM THE 
GERMAN OF MUSAiUS, TIECK, 
AND RICHTER. 1 vol., 6s. 

WILHELM MEISTER, by Goethe. 

A Translation. 2 vols., 12s. 

HISTORY OF FRIEDRICH THE 

SECOND, called Frederick the Great. 
7 vols,, jQ-z 9s. 


PEOPLE’S EDITION. 

37 vo^s.i small crown Ftvo, yjs.; separate vols., is. each. 


SARTOR RESARTUS. With Por- 
trait of Thomas Carlyle. 

FRENCH REVOLUTION. A 

History. 3 vols. 

OLIVER CROMWELL’S LET- 
TERS AND SPEECHES, s vols. 
With Portrait of Oliver Cromwell. 

ON HEROES AND HERO 

WORSHIP, AND THE HEROIC 
IN HISTORY. 

PAST AND PRESENT. 

CRITICAL AND MISCELLA- 
NEOUS ESSAYS. 7 vols. 


THE LIFE OF SCHILLER, 
AND EXAMINATION OF HIS 
WORKS. With Portrait. 

LATTER-DAY PAMPHLETS. 
WILHELM MEISTER. 3 vols. 
LIFE OF JOHN STERLING. 

With Portr.ait. 

HISTORY OK FREDERICK 

THE GREAT. 10 vols. 

T R A N S I . A T I O N S FROM 
MUS^E:US, TIECK, AND RICHTER. 
2 vols. 


THE EARI.Y KINGS OF NOR- 
WAY; Essay on the Portraits of Kiio.k. 
Or ill sets, 37 vols. in iS, yjs. 


CHKAP ISSUE. 

THE FRENCH REVOLUTION. Complete in i vol. With Porirait. 

Crown Svo, 2.s. 

SARTOR RESARTUS, HEROES AND HERO WORSHIP, PAST 

AND PRESENT, AND CHAR'I'ISM. Complete in i vol. Crown 8vo, 2s. 

OLIVER CROMWELL’S LETTERS AND SP^^ECHES. Crown Svo, 

2s. 6d. 

CRITICAL AND MISCELLANEOUS ESSAYS. 2 vols. 4? 
WILHELM MEISTER. i vol. 2s. 

SIXPENNY EDITION. 

4 /< 7 , sewed. 

SARTOR RESARTUS. Eightieth Thousand. 

HEROES AND HERO WORSHIP. 

ESSAYS : Burns, Johnson, Scott, The Diamond Necklace. 

The above in i vol., cloth, 2s. 6d. 
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DICKENS’S (CHARLES) WORKS. 

ORIGINAL EDITIONS. 

In demy Svo. 

THK MYSTERY OF EDWIN DROOD. With Illustrations 

by S. L. Fildes, and a Portrait engraved by Baker. Cloth, 7s. 6d. 

OUR MU rUAL PRIKND. With Forty Illustrations by Marcus 

Stone. Cloth, I is. 

THE PICKWICK PAPERS. With Forty-three Illustrations 

by Seymour and Phi/. Cloth, jQt is. 

NICHOLAS NICKLEBY. With Forty Illustrations by Phiz. 

Cloth, £x IS. 

SKEPCIIES BY BOZ,” With Forty Illustrations by Ceoree 

Cruik.shank. Clotli, is. ° 

MARTIN CHUZZLEWIT. With Forty Illustrations by Phiz. 

Cloth, lx IS. ^ ' 

DOMBIOY AND SON. With Forty Illustrations by Phiz. 

Cloth, £x IS. 

DAVID COPPERFIELD. With Forty Illustrations by Phiz. 

Cloth, £1 IS. ^ 

BLEAK HOUSE. With Forty Illustrations by Phiz. Cloth, 

£i i.s. 

LITTLJh DORRIT. With Forty Illustrations by Phiz. Cloth, 

£i IS. 

THE* OLD CURIOSITY SHOP. With Seventy-five Illiis- 

traliims by (Icorgc Catlcrmole and II. K. Browne. A New Edition. Uniform with 
the other volumes, / 1 is. 

BARNABY RUDGK: a Tale of the Riots of ’Eighty. IVith 

Seventy-eight Illustrations by George Cattcruiole and H. K. Browne. Uniform with 
• the other volumes, £i is. 

CHRISTMAS BOOKS : Containing — The Christmas Caujl ; 

The Cricket on the I^arth ; The Chimes; 'I'hc Battle of l.ife ; 'Ihe Haunted Hoire. 
Wit^ all the original Illustrations. Cloth, 12s. 

OLIVER TWIST and TALE OF TWO CTJTES. In one 

volume. Cloth, £i i.s, 

OLIVER TWIST. Separately. With Twenty-four Illustrations 

by George Cruik.shank. Cloth, ns. 

A 1*A1.E OF TWO CITIES. Separately. With Sixteen Ulus- 

trations by Phiz. Cloth, 9s. 

The remainder of Dickenses Works were not originally printed in demy 8vc. 
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DICKENSES (CHARLES) WORKS.— 

LIBRARY EDITION. 


In post 8 vo. With the Original Illustrations^ govols., clothe £12. 

s. d. 


PICKWICK PAPERS 

43 Illustrns., 

2 vols. 

16 

0 

NICHOLAS NICKLEBY 

39 

2 vols. 

16 

0 

MARTIN CHUZZLEWIT 

40 

2 vols. 

16 

0 

OLD CURIOSITY SHOP & REPRINTED PIECES 36 

2 vols. 

16 

0 

BARNABY RUDGE and HARD TIMES 

36 i. 

2 vols. 

i 5 

0 

BLEAK HOUSE 

40 

2 vols. 

16 

0 

LITTLE DORRIT 

40 

2 vols. 

16 

0 

DOMBEY AND .SON 

38 

2 vols. 

16 

0 

DAVID COPPER FIELD 

38 II 

2 vols. 

16 

0 

OUR MUTUAL FRIEND 

40 II 

2 vols. 

16 

0 

SKETCHES BY “BOZ” 

39 

I vol. 

8 

0 

OLIVER TWIST ... 

24 II 

I vol. 

8 

0 

CHRISTMAS BOOKS 


I vol. 

8 

0 

A TALE OF TWO CITIES 

16 ,, 

I vol. 

8 

0 

GREA T EXPEC/TATIONS 

8 

I vol. 

8 

0 

PIC TURES FROM I TALY & AMERICAN NOTES 

8 

I vol. 

8 

0 

UNCOMMERCIAL TRAVELLER 

8 

1 vol. 

R 

0 

CHILD'S HISTORY OF ENGLAND 

8 

I vol. 

8 

0 

EDWIN DROOD and MISCELLANIES 

12 ,, 

I vol. 

8 

0 

CHRISTMAS S'TORIICS from “Household Words,’ 

&c. 14 ,, 

I vol. 

8 

0 


I'ni/orm n>iih the ir.v. 


THE TJFE OF CIIARLES DrCKExXS. HyJoHN FOKSTER. With Illustrations. 

A NEW EDITION OF ABOVE, WITH THE ORIGINAL ILLUSTRA- 
TIONS, IN LARGE CROWN 8vo, 30 VOLS. IN SETS ONLY. 

THE “CHARLES DICKENS” EDITION. 


In Crown In 21 vols.^ cloth^ with Illustrations^ £j i 6 s, 

s. d. 


PK'KWICK PAPERS 

... 8 Illustrations ... 4 

0 

MARTIN CHUZZLEWIT 

... 8 


... 4 

0 

DOMBEY AND SON 

... 8 


... 4 

0 

NICdlOL.XS NICKI.IHW 

... 8 


... 4 

0 

DAVID COPPER FI ELD 

... 8 


... 4 

0 

ULEAK HOUSE 

... 8 


... 4 

0 

LITTLE DORRIT 

... 8 


... 4 

0 

OUR MUTUAL FRIEND 

... 8 


... \ 

0 

BARNABY RUDGIC 

... 8 


••• 3 

6 

OLD CURIOSITY SHOP 

... 8 


••• 3 

6 

A CHILDS HISTORY OF ENGLAND 

...« 4 


3 

6 

EDWIN DROOD and OTHER STORIES ... 

... 8 


• ... 3 

6 

CHRIS'TMAS STORIES, from “ Household Words ’ 

■ ... 8 


••• 3 

6 

SKE TCHES BY “ BOZ ” 

... 8 


••• 3 

6 

AMERICAN NOTES and REPRINTED PIECES 

... 8 


••• 3 

6 

CHRISTMAS BOOKS 

... 8 


••• 3 

6 

OLIVER TWIST 

... 8 


••• 3 

6 

G REA T EX PEC'TA'TION S 

... 8 


••• 3 

6 

TALE OF TWO CITIES 

... 8 


••• 3 

0 

HARD TIMES and PICTURES FROM ITALY 

... 8 


..■•i 

0 

UNCOMMERt:iAL TRAVELLER 

... 4 


••• 3 

0 


IKAVliLEER 4 ..,3 o 

'I'HE LIFE OF CHARLES DICKENS. Numerous Illustrations. 2 vols. 7 o 


I'nlform uith t'e alczc. 

THE r.ETTERS OF CHARLES DICKENS ...2 vols. 7 o 
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DICKENS'S (CHARLES) Continued, 

THE ILLUSTRATED LIBRARY EDITION. 

(WITH LIFE.) 

Complete in j2 Volinnes. Demy $vo, los. each ; or set, 

This Edition is piinted on a fim'r paper and in a larger type than Juis been 
employed in any previous edition. The type has been cast especially for it, and 
the page is of a size to admit of the introduction of all the original illustrations. 

No such attractive issue has been made of the writings of Mr. Dickens, which, 
various as have been the forms of publication adapted to the demands of an ever 
widely-increasing popularity, have never yet been worthily piesentcd in a really 
handsome library form. 

The collection compiises all the minor writings it w’as Mr. Dickens’s wish to 
preserve. 

SKETCHES BY “ BOZ." With jo Illustrations by George Cruikshank. 
PICKWICK PAPERS. 2 vols. Witli ^2 Illuslralions by Phiz. 

OLIVER TWIST. With 24 Illustrations by f ’ruikshank. 

NICHOLAS NICKLEHY. 2 vols. With .^o Illuslralions by Phiz. 

OLD CCRTOsri'V Sll(;p and REPRINTED PIECICS. 2 voks. With Illus- 
trations by Cattermolo, &c. 

BARNAHY RUDGE and HARD TIMES. 2 vols. With lllmirnlions by 
Cattermole, &c. 

MARTIN CHUZZLEWrr. 2 vols. With 40 Illustrations by Phiz. 

AMERICAN NOTES and 1 ‘ICTCRES FROM IIAIA'. i vol. With 
S Illustrations. 

DOMBEY AND SON. 2 vols. With 40 Illuslralions by Phiz. 

DAVID COPPERFIELD. 2 vols. With 40 Illustrations by I’hiz. 

BLEAK HOUSE. 2 vols. With 40 Illustrations by Phiz. 

LITTLE DORRIT. 2 vols. With 40 Illustrations by Phiz. 

A TALE OF TWO Cn iE-S. With 16 Illustrations by Phiz. 

THE UNCOMMERCIAL TRAVELLER. With 8 Illustration j by Maicus Stone. 
GREAT EXPECTAdTON.S. With 8 Illustrations by Marcus Slone. 

OUR MU I'UAL FRIEND. 2 vols. With 40 Illustrations by .Marcus .Stone. 
CHRISTMAS BOOKS. With 17 Illustrations by Sir Edwin Landseer, R.A., 
Maclise, k.A., «!ic. &c. 

HISTORY OF ENGLAND. With 8 Illustrations by Marcus Stone. 
CHRISTMAS STORIES. (From “Household Words” and “All the Year 
Round.”) With 14 Illu.strations. 

EDWIN DROOD AND OTHER STORIE.S. With 12 Illustrations by 
S. L. Fildes. 

LIFE OF CHARLES DICKENS. By John Forster. With Portraits. 2 vols, 
not separate.) 
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DICKENS’S (CHARLES) Continued. 

THE POPULAR LIBRARY EDITION 

OF THE WORKS OF 

CHARLES DICKENS, 

In 30 Voh . , lar^e crown SzOf price £6 ; separate Vols. 4^. each. 

An Edition printed on good paper, each vcjliime containing 16 full-page 
Illustrations, selected from the Household Edition, on Plate rai)cr. 
SKETCHES BY “BOZ.” j OLD CURIOSITY SHOP and 

PICKWICK. 2 vols. RE 1 *RINTKD PIi:CK.S. 2 vols. 

OLIVER TWIST. BARNABY RUDGE. 2 vols. 

NICHOLAS NICKLEBY. 2vols. ' UNCOMMERCIAL TRAVELLER. 
MARTIN CHUZZLEWIT. 2 vols. , GREAT EXPECTATIONS. 
DOMBEV AND SON. 2 vols , PALE OF TWO CITIES. 

DAVID COPPERFIELD. 2 vols. ■ C H T L D’S II I STO R Y O F 
CHRISTMAS BOOKS. ENCiLAND. 

OUR MUTUAL FRIEND. 2 vol.s. , EDWIN DROOD and MISCEL- 
CHRlSrMAS STORIES. '■ LANIES. 

BLEAK HOUSE. 2 vols. ‘ IMCTURES FROM ITATA" and 

LITTLIC DORRIT. 2 vols. j AMERICAN NOTES. 

HOUSEHOLD EDITION. 

(WITH LIFE.) 

In 22 l'o!umcs. Cfown .\tOf clolh^ 8*. 

MARTIN (dIU//LI'AVl I', uith 50 llhiMi ations, 5s. 

DAVID COPIM-IRFI IM.l ), with 60 Illustiaiioiis and a I’uitiait, 5s. 

BLICAK IIOUM'., with 6r Illustrations 5s. 

Lrr'l'ld *2 DORRi r, with 58 Illiistralions, 5s. 

PICKWICK IWPERS, with 56 Illu-,tiatit>ns, 5s. 

OUR MU TUAL FRIEND, with 58 Illustr.itions, 5s. 

NICHOLAS NICKLEBY. with 59 Illustrations. 5s. 

DOMBlsY AND SON, with fn lllusiraUuns, 5s. 

EDWIN DROUI-'); RlsPRIN TlsD PIEClss ; and other Sioiies, w ith 30 Illustra- 
tions, 5s. 

THE LIFJs OF DICKlsNS. By Jojin Foksthk. W’lth .40 Illustrationf. 5s. 
BARNABY RUDGIi:. with 46 Illustrations, 4s. 

OLD CURIOSTTY SHOP, with 32 Illustrations, 4 
CHRISTMAS STORIES, with 23 Illustrations, 4s. 

OLIVER 'TWIST, with 28 Illustrations, 3s. 

GREAT ICXPEC'T.ATIONS, with 26 Illustrations. 3s. 

SKETCHES BY “ BOZ,” with 36 Illustrations. 3s. 

UNCOMMERCIAL TRAVELLER, with 26 Illustrations, 3s. 

CHRISTMAS BOOK.S, with 28 Illustr.itions, 3s. 

THE HISTORY OF ENGLAND, with 15 Illustrations, 3s. 

AMERICAN NOTES and PIC TURES FROM ITALY, with 18 Illustrat ons. 3s. 
A TALE OF TWO CITIES, with 25 Illustrations, 3s. 

HARD TIMES, with 20 Illustrations, 2s. 6d. 
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DICKENS’S (CHARI.ES) WORKS.— CV/zz'/V/z/tv/. 

THE COMPEK/l’E WORKS OE CHARLES DICKENS, 

ENTI I'LED 

THE CROWN EDITION, 

Is luno Mug PUHJ.IMIFJ) MOXTJl/A'. 

The Volumes will contain ALL THE ORIGINAL ILLUSTRATIONS. 

Tlio I,c!(crpre.ss will 1><‘ printc<l fioin Type t xpiv.Nsly ca-'t for tins I'Militin. 

LARGE CROWN OCTAVO. PRICE FIVE SHILLINGS. 


7 ’//( Vein Oh'S U'ill ap/rar in ilic frllohun;^ onii’r: 

I. -THE PICKWICK PAPERS. Witli I'o.iy-lliKv IlIiiHi.i'ions l.y 
Sf- N \t UK aiKl I'll I/. 1 A’. 


-NICHOLAS NICKLEBY. W.ili I-.mIv lll,i . l.y I’m/. 

1 A’cH,/y. 

-DOMBEY AND SON. Will. F -.!>• . l.y I’m/. 


-DAVID COPPERFIELD. Wn’i Ilia l.y I'lii'', 

\ \/,iy 

V — SKETCHES BY “ BOZ.'’ With Foil) Ilhi'.lr.iiion . Fy (li.d. 

( klilKSJlA.Mv, [ /nu, 

WfARTIN CHOZZLEWIT. With Folly I Hh - t 1 .\tion > hy I’m/., 


7. -THE OLD CURIOSITY SHOP. With s.-xmiy Uno Ilhmia 

tio-is by Ck< »k.;k C vi ikk \ioi.k .ukI II, K. Fkow.N'k. 

8. ^BARNABY RUDGE : a Tal »• f»r the Kiol (if ’Fiylil}- W’iili S'-\ eiity- 

ei;;ln IIhi:tr.iiioiiO)y (iKoi-u’.K F’ai T KKMoi.r-: an I M. K. Fko'.vm-’. 

9. -OLIVER TWIgT m.l TALE OF TWO CITIES. In ( hu 

X I hime. 

[O. CHRISTMAS BOOKS. With Fiirly-three IlIii-<!iation,hy Pwii .kkk, 
.\I Mii.isff, Sr.wsi Ki.n, Ekkc’ r, ole. 

[I. BLEAK HOUSE. W’ith Forty Ilhisiiali<jri . hy Pm/.. 


2. — LITTLE DORRIT. Wiili F'oriy llliHtrations hy I’m/. 

3. — OUR MUTUAL FRIEND. W^itli J orly Illustrations hy Mar.cu.s 

Stone. 


ETC. ETC. ETC. 
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BOOKS PUBLISHED BY 


DICKENS’S (CHARLES) WORKS.— 

THE CABINET EDITION. 

In 32 vols. small fcap. 8vo, Marble Paper Sides, Cloth Backs, with uncut 
edge.*!, price Eighteenpence each. 

Each Vohime contains Eight Illustrations reproduced frotn the Originals, 
CHRISTMAS BOOKS. EDWIN DROOD ; AND OTHER 

MARTIN CIIUZZEEWIT, 2 vols. STORIES. 

DAVID COPPERFIELD, 2 vols. THE OLD CURIOSITY SHOP, 
OLIVER TWIST. 2 vols. 

GREAT EXPECTATIONS. A .CHILD’S HISTORY OF 

NICHOLAS NICKLEBY, 2 vols. ENGLAND. 

SKETCHES BY “BOZ.” DOMBEV AND SON, 2 vols. 

CHRISTMAS STORIES. A TALE OF TWO CITIES. 

THE PICKWICK PAPERS, 2 vol.s. LITTLE DORRIT, 2 vols. 
BARNABV RUDGE, 2 vols. MUTUAL FRIEND, 2 vols. 

BLEAK HOUSE, 2 vols. HARD TIMES. 

AMERICAN NO TES AND PiC- UNCOMMEKt. 1 Al/TRAVr LLER 
TURFS FRO.M ITALY. REPRINTED PIECES. 

CHARLES DICKENS’S CHRISTMAS BOC 

REPRINTED FROM THE ORIGINAL PLATES. fo 

Illustrated by John I.F.Krii, D. Macltsr, R.A., R. Dov 
C. Stankiei.d, R.A., etc. 

Fcap. cloth^ IS. each. Complete in a case, js. 

A CHRISTMAS CAROL IN PROSE. 

THE CHIMES: A Goblin Story. 

THE CRICKET ON THE HEARTH: A Eairy Tale of 

Home. 

THE PA'ITLE OF LH'E. A Love Story. 

THE HAUNTTCl) MAN AND THE GHOSTS STORY. 

SIXPENNY REPRINTS. 

READINGS FROM the WORKS of CHARLES DICKENS. 

As .selected and read by hinuself and now publislied lor die first lime. Tllustrated. 

A CHRISTMAS CAROL, and THE HAUNTED MAN. 

By Charlf.s Dickens. Illustrated. 

THE CHIMES: A Gorlin Story, and THE CRICKET 
ON THE HEARTH. Illustrated. 

THE BATTLE OF LIFE: A Love Story, HUNTED 
DOWN, AND A HOLIDAY ROMANCE. Illustrated. 
The last Three Volumes as Christmas Works, 

In One Volume, red cloth, 2 s. 6d. 
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DICKENS’S (CHARLES) Continued. 

A NEW EniTION OF 

CHARLES DICKENSES COMPLETE WORKS, 

ENTH 1.KI> 

THE PICTORIAL EDITION, 

Will l>o issued in Monthly Parts, royal Svo, aL 

QHE SHILLING EACH. 

Each Part will contain 192 pages of Letterpress, handsomely 
printed, and, besides full-page Plates on plate paper, about 
24 Illustrations inserted in the Text 

The Edition will he coinjdetctl in ah mi! Tiiiktv-Skvkn Paris, and will 
contain in all - 

UPWARDS OF NINE liCNDREI'^ FNSRAl fNilS. 
DO^-Th''^" AND SON. 3s. 6(J. 

COPl’LRl'lKLD. 3s. 6d. 

7 ' ^ ‘ I i A S N I C K. I ^ I > Y . I in S /<’<’• f fM. / '<ir/s . 

PR^ JPECTU^E’S AND SHOWCARDS ON APPLICATION. 

MR. DICKENS’S READINGS. 

/'h;/. Sre, 

CHRISTMAS CAROI. IN PROSE, is. 

CRICKET ON THE IlIOARTTl. is. 

CHikES: A (iOHEIX STORV. is. 

STORY OF LriT'.E DOMDEV. is. 

> 

POOR TRAVELiT’R, liOOd'S A’V TTIi: IIOLI.Y-T'REE 
INN, and MRS. GAMP. is. 


A CHRISTMAS CAROL, with the Original Coloured Plates. 

Being a reprint of lliC Original Edition. Wilii red border line s. Small 8vo, 
red cloth, 'gilt edges, 5.?. 
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BOOK^S PUBLISHED BY 


SCIENCE AND ART 

% STountal for anU StuOentd* 

The Official Organ of ihe Science and Art Teachers' Association. 

MONTHLY, THREEPENCE; POST FREE, FOURPENCE. 

The Journal contains contributions by distinguished men ; short papers by prominen* 
teachers; leading articles; correspoiitlence ; answers to (^iiotiuns set at the May Kxamiua- 
tions of the Science and Art Department ; and interesting news in connection with the 
scientific and artistic world. 

PRIZE COMPETITION. 

With eacli issue of the Journal, papers or drawings are ofiered for Prize Competition, 
extending over the range of subjects uf the Science and Art Department and City ami 
('luild.s of London Institute. 

There are thousands of Science and Ait Schools and Classes in the United Kingdom, 
but the teachers connected with these institutions, although engaged in the advauceiiunt 
of identival objects, are schlom known to each other except tlirough jiersotial fiienilsliip. 
One C'bjeet of tlm Jouinat i.s to enable those eng.'‘ged in tios coinuion w'ork to com- 
munii ale upon subjects of importance, with a view to an inlcrdiange of ideas, and the 
establi .hinent of unity of action in the v.aiious ccntics. 

TERMS OF QUDSQn/PTION. 


ONE YEAR'S SUBSCRIPTION (including postage) 4s. Od 

HALF „ „ „ 2s. OJ 

SINGLE COPY „ 4a 


Chn/iu's and Post Office Orders to be made payable -o 

Messrs. CHAPMAN <& HALL, Limited, 

Agents for tho Science and Art Department of the Committee of 
Council on Education. 


SOLI 'I'lONS TO 'rmc (,)UKSTK)NS IX TIIRK 

MATH'S -Slru;cs i nml 2- SKT AT TUT, SCIl-Nf'K AM) ART 
I'A.VMINATIONS frt'in i8Si to i8S6. Hy Th(»m.\.s T. K\nkiv, < ’. 1'., 
KctTer of the (Inrtshciiic .Science .Scht'nl, ai il West of otlanil .\‘in:ni: 
( 'cliche. Clown Svo, 2 n. 


SOLUriONS TO TH1-: (^UKSl'IONS SKr IN TUV 
TOLLOWING SrilJKCTS AT THE MAY EXAMINATIONS 
OF THE SCIE^XT AND ART DhrAKTMEXT ANTERIOR 


r w iih Nt'itcs 
\ fuid I inlc.N. 


TO 1887. 

1. Animal Thysiology ... Eioni 18S1 to .886. 

2. Hygitnc ,, 18.84 to 18S6 

3. lluilding Construcl’ou ... ,, 18S1 to 1886. 

4. Machine Construction ... ,, 1S81 to iS8('). 

5. Agriculture ... ... ,, 18S1 to 1886. 

6. Magnetism nml Elccliicity ,, 1S81 to 188^. 

7. TTiysiograpliy ... ... ,, 1S81 to 18S6. 

Su/’/t't/ -avV/ /r Jr.i/' hi a Svftn\ite re/// < 

Ct'Uf/'/t .'i' . liLuirrs A> ///g J'tcvuiiiiiry .//”./ Aih'iintcd Piifti ^Ji r :he id 

Price IS. 6J. each. 
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ANSWERS TO QUESTIONS, 1887, 1888, 4 1889. 


SOLUTIONS TO THE QUESTIONS {EUnKntajy and AlvaHiwi) 

s:i at the Examinations of the Scieme ami Art Dclartmcnt of May^ 18S7, 
iSSS, and 1SS9, arc pnMished as under ^ each suhjett an i year /v/wv 
distinct^ and issued in fitnf'hie/ fonn separately. Crown Svo, id, each. 

1. Animal Physiolck'.y. Ily T.H.K. Brock, M.D., B.S. (LoikI.), K.R.C.S. 

(Kng.), D.IMI. (Uiiiv. of Lond.) 

2. BuiLDiNr, CoNsiRUcriON. By 11 . Adams, C.K., M.I.M.IC. 

Thkorki’ical Mkcmanh s. B,y J, C. Fell, M.l.M.I'!,, K. Billow, 
and If. An-el. 

Inorcanic (.jikmim ky (Thoorctical). By Rev. K. W. Ifarnclt, M. A., 
anlj. J. Bill-y, !•'. R. M..'-’.. 

5. Ditto, Ai/rKRNA I'l VK CotrKsK. By [. Howard, )•.(’. S. 

6. MacNF. I'l.sM AND I'd.KCTKI'.li Y. By \V. llihbert, K.I.C., A.l. l‘'.F, 

7. I’llVsiODK M-ilY. By W. Klie.un, IkSe., and \V. S. I'lnncaux, 

F.R.G.S. 

N. BrACTKAL I’f.ANK AM) SoJ.ID fiROMK'I KY. By If. Alidad. 

9. Art — Third (Jkadk. Bkksi'Kci ivk. By A. Fidn i andS. Beale. 

10. I’UKK M ATHKAlA l ICS. By K. K. Slccl, F.(,’..S., and II. ('atler, B.A. 

11. Machink Consi’rU( ri()N .\nd I)kawin<;. By II. Adam ., (\K., 

M.l.M.K. 

12. Brincitles f)E Ar,Ri< tH TtrKK. B\ ir. J. Weld), Bh.D., B»..Sc. 

13. Sound, Lhhii', and IIeai'. I?y C. A. Stevens and I'\ ('airodiis-, 
•Assoc. X. S.S. 

14. Hygiene. ByJ. J. Billey, F. R. M.S. 

15. Inorganic Chk.mi^iry (Br.aciical). ByJ. Howard, F.C.S. 

16. Applied Mr.» hamcs. For iSSS an<l 1S89 only. By C. B. Oulon, 

Wh.Sc. 

17. Al'iernative F:i. EM ENTARY BllVSICs. By W. Hil>bcil, F.I.E., 

A.S.I.K. For 1S89 only. 

, Price of ea< h Paviphlel [dealin^^ zoith both F.knientary and .'{dv<ni((d I\ipcrs 
fur a single yc It). 2d, net, poAa^e included. 
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CHAPMAN &• HALL, UNITED. 


THE FORTNIGHTLY REVIEW. 


Edited by FRANK HARRIS. 


T 


HE FORTNIGHTLY REVIEW is published on the ist of 

every month, and a Volume is completed every Six Months. 


ADMIRAL LORD ALCESTER, 
GRANT ALLEN. 

SIR RUTHERFORD ALCOCK. 
AUTHOR OF ‘‘GREATER BRITAIN.' 
PROFESSOR BAIN. 

SIR SAMUEL BAKER. 

PROFESSOR BEESLY. 

PAUL BOURGKT. 

BARON (iKOKGE VON BUNSEN. 
DR. BRIDGES. 

HON. GEORGE C. BRODRICK. 
JAMES BRYCE. M.P. 

THO.MAS BURT, M.P. 

SIR GEORGE CAMPBELL, M.P. 

THE EARL OF CARNARVON. 

EM 1 1. 10 CASTE EAR. 

RT. HON. I. CHAMBERLAIN, M.P. 
PROFESSOR SIDNEY COLVIN. 

THE EARL COMPTON. 

MONTAGUE COOKSON, Q.C. 

L. H. COURTNEY, M.P. 

G. H. DARWIN. 

SIR GEORGE W. DASENT. 
PROKF.SSOR A. V. DICEY. 
PROFESSOR DOWDKN. 

RT. HON. M. E. GRANT DUFF. 
RIGHT HON. H. FAWCETT, M.P. 
ARCHDEACON FARRAR. 

EDW.ARD A. FREEMAN. 

J. A. FROUDE. 

MRS. GARRET-ANDERSON. 

J. W. L. G LAIS HER, F.R.S. 

SIR J. E. GORST, Q.C., M.P. 
EDMUND (JOSSE. 

THOMAS HARE. 

FREDERIC HARRISON. 

ADMIRAL SIR G. P. HORNBY. 
LORD HOUGHTON. 

PROFESSOR HUXLEY. 

PROFESSOR R. C. JEBB. 

ANDREW LANG. 

EMILE DE LAYELEYE. 

T. E. CLIFFK LESLIE. 

W. S. LILLY. 

MARQUIS OF LORNE. 


PIERRE LOTE. 

SIR JOHN LUBBOCK, Bart., M.P. 
THE EARL OF LYITON. 

SIR H. S. MAINE. 

CARDINAL MANNING. 

DR. MAUDSLEY. 

PROFESSOR MAX MULLER. 
GEORGE MEREDITH. 

RT. HON. G. OSBORNE MORGAN, 
Q C., M.P. 

PROFESSOR HENRV MORLEY. 
KT. HON. JOHN MORLEY, M.P. 
WILLIAM MORRIS. 

PROFESSOR H. N. MOSELEY. 

F. W. H. MYERS. 

F. W. NEWMAN. 

I'UOPF.rtSOK JOHN NICHOL. 

W. O. P.VLGRAVE. 

WALTER 11. P.ATER. 

KJ-. HON. LYON PLAYFAIR, M.P. 
SIR HENRY POTTINGER, Bakt. 
PROFESSOR J. R. SEELEY. 

1 OKI) SHERBROOKE. 

I ■ kO K F. SSO li S 1 DGW I C K. 
HEKBF.RT SPENCER. 

.M, JULES SIMON. 

(I)«)CTOK L’Acaukmie Francaisk). 
HON. K. L. STANLEY. 

SIR J. FITZJAMES STEPHEN, Q.C. 
LESLIE Stephen! 

J. HUTCHISON STIRLING. 

A. C. SWINBURNE. 

DR. VON SYBEL. 

J. A. SYMONDS. 

SIR THOMAS SYMONDS. 

(Admiral of the Fleet). ^ 

THE REV. EDWARD F. TALBOT 
(Wakdkn of Keui.e College). 

SIR RICHARD TEMPLE, Bart. 
HON. LIONEL A. TOLLJMACHE. 
H. D. TRAILL. 

PROFE.SSOR TYNDALL. 

A. J. WILSON. 

GEN. VISCOUNT WOLSELEV. 
THE EDITOR. 


The following are among the Contributors : — 


I 


I 


ETC. 


BTC. ETC. 


The Fortnighti.y Review is pubUshtd a: 2s. 6d, 


CHAPMAN & HALL, LIMITED, ii, HENRIETTA STREET, 
COVENT GARDEN, W.C. 
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